STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION 2 — TRAFFIC SERVICES

CONTRACT PROPOSAL

TIP NUMBER: SS-4902AB

WBS ELEMENT: 42597.3.1

ROUTE: NC 58

COUNTY: Carteret

DESCRIPTION: Advanced Queue Detection Warning System on NG8
Bridge Over Intracoastal Waterway

BID OPENING: Tuesday, March 9, 2010

NOTICE:
ALL BIDDERS SHALL COMPLY WITH ALL APPLICABLE LAWS REG  ULATING THE
PRACTICE OF GENERAL CONTRACTING AS CONTAINED IN CHA PTER 87 OF THE
GENERAL STATUTES OF NORTH CAROLINA WHICH REQUIRES TH E BIDDER TO
BE LICENSED BY THE N.C. LICENSING BOARD FOR CONTRAC TORS WHEN
BIDDING ON ANY NON-FEDERAL AID PROJECT WHERE THE BID IS $50,000 OR
MORE, EXCEPT FOR CERTAIN SPECIALTY WORK AS DETERMIN ED BY THE
LICENSING BOARD OR SBE PROJECT. BIDDERS SHALL ALSO COMPLY WITH ALL
OTHER APPLICABLE LAWS REGULATING THE PRACTICES OF EL ECTRICAL,
PLUMBING, HEATING AND AIR CONDITIONING AND REFRIGER ATION
CONTRACTING AS CONTAINED IN CHAPTER 87 OF THE GENERA L STATUTES OF
NORTH CAROLINA.

NAME OF BIDDER N.C. CONTRACTOR'S LICENSE NUMBE R

ADDRESS OF BIDDER

RETURN BIDS TO:

N. C. DEPARTMENT OF TRANSPORTATION
Attn: Aaron Bullard, PE

105 Pactolus Highway

P O Box 1587

Greenville, NC 27835-1587

Per items 11 - 13 of the instructions on page 2
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INSTRUCTIONS TO BIDDERS

PLEASE READ ALL INSTRUCTIONS CAREFULLY

BEFORE PREPARING AND SUBMITTING YOUR BID.
All bids shall be prepared and submitted in accordancaith the following requirements. Failure to comply
with any requirement shall cause the bid to be consided irregular and shall be grounds for rejection of the
bid.

1. The bid form furnished by NCDOT with the proposal shalibed and shall not be altered in any manigd. NOT
SEPARATE THE BID FORM FROM THE PROPOSAL!

2. All entries on the bid form, including signatures, sballwritten in ink.

3. The Bidder shall submit a unit price for every item onltideform. The unit prices for the various contract itehal e
written in figures. Unit prices shall be limited to t¢&) decimal places.

4. An amount bid shall be entered on the bid form for eiterg. The amount bid for each item shall be determined by
multiplying each unit bid by the quantity for that item, ahdllsbe written in figures in the "Amount Bid" column of the
form.

5. The total amount bid shall be written in figures in the prgtece on the bid form. The total amount shall berdeted by
adding the amounts bid for each item.

6. Changes in any entry shall be made by marking through theieiiyand making the correct entry adjacent thereto in ink.

A representative of the Bidder shall initial the changakn

7. The bid shall be properly executed. All bids shall showfaghewing information:
a. Name of individual, firm, corporation, partnershipjaint venture submitting bid.
b. Name and signature of individual or representatibenitting bid and position or title.
c. Name, signature, and position or title of witness.
d. Federal Identification Number (or Social Security Nunabéndividual)
e. Contractor's License Number (if Applicable)

8. Bids submitted by corporations shall bear the seal of tiation.

9. The bid shall not contain any unauthorized additions, deletiwregnditional bids.

10. The bidder shall not add any provision reserving the rightde or reject an award, or to enter into a conpratuant to
an award.

11. THE PROPOSAL WITH THE BID SHEET STILL ATTACHED _ SHALL BE PLACED IN A SEALED ENVELOPE
AND SHALL HAVE BEEN DELIVERED TO AND RECEIVED IN TH E DIVISION TWO ENGINEER'S OFFICE
AT 105 PACTOLUS HIGHWAY, GREENVILLE, NC 27834 BY 10:00 AM ON TUESDAY, MARCH 9, 2010.

12. The sealed bid must display the following statement ofrdné of the sealed envelope:

ATTN: AARON BULLARD, PE
QUOTATION FOR NC 58 ADVANCED QUEUE DETECTION WARNING S YSTEM
TO BE OPENED AT 10:00 AM ON TUESDAY, MARCH 9, 2010

13. If delivered by mail, the sealed envelope shall be plateddther sealed envelope and the outer envelope shall be
addressed as follows:

NC DEPARTMENT OF TRANSPORTATION
ATTN: AARON BULLARD, PE

PO BOX 1587

GREENVILLE, NC 27835-1587

AWARD OF CONTRACT
The award of the contract, if it be awarded, will be maé to the lowest responsible bidder in accordance it
Section 102excluding 102-2 and 102-11) of the Standard Specifications for Roads and Structure2006 The
lowest responsible bidder will be notified that hidid has been accepted and that he has been awarded the
contract. NCDOT reserves the right to reject all bid.




DIVISION CONTRACT
PROJECT SPECIAL PROVISIONS - GENERAL

DESCRIPTION:

This contract is for the installation of an advanceduguéetection warning system on NC 58 on both
sides of the bridge over the Intracoastal Waterway betwege Carteret and Emerald Isle in Carteret
County. The Contractor shall furnish all services, labod equipment necessary for the execution of
said work. The Contractor shall provide sufficient parel experienced in the construction and
maintenance of traffic signal equipment.

All work and materials shall be in accordance whle provisions of the General Guidelines of this
contract, the Project Special Provisions, the North @erdDepartment of Transportatiddtandard
Specifications for Roads and Structures, July 2086 North Carolina Department of Transportation
Roadway Standard Drawings, July 200énd the current edition of thdanual of Uniform Traffic
Control DevicefMUTCD).

The Contractor shall keep himself fully informed of l#ideral, State, and Local laws, ordinances, and
regulations, and shall comply with the provisions of ®&cti07 of th2006 Standard Specificatians

PURCHASE ORDER CONTRACT PREQUALIFICATION:

BeginningJuly 1, 2009 any firm that wishes to perform work on Division Purch@sder Contracts as
either the prime contractor or as a subcontractor on thegbnojust be prequalified for the type of work
they wish to perform. Firms that wish to bid on thesgquts as the prime contractor must be prequalified
prior to submitting a bidFirms that wish to perform as a subcontractor toptimee contractor must be
prequalified prior to beginning work on the project

For the purposes of prequalification, any firm that is culygrequalified as a prime or a subcontractor
on central let projects for the appropriate work codes isidered eligible to work and/or bid on
Purchase Order Contracts as long as other items such@sdpand license requirements for the contract
are met.

Information regarding the requirements to become prequhbifiea Purchase Order Contract contractor,
including the application to become prequalified if you areatr@ady prequalified, can be found at the
following website: http://www.ncdot.org/business/howtogetstarted/

CONTRACT TIME AND LIQUIDATED DAMAGES:
(7-1-95)(Rev. 12-18-07) SP1G10

The date of availability for this contractN&arch 29, 2010.

The completion date for this contracSeptember 24, 2010.

Except where otherwise provided by the contract, observatiomdsarquired by the contract will not be

a part of the work to be completed by the completion dateamiermediate contract times stated in the
contract. The acceptable completion of the observationgsethat extend beyond the final completion
date shall be a part of the work covered by the perfacmand payment bonds.

The liquidated damages for this contractkixe Hundred Dollars ($500.00)per calendar day.


http://www.ncdot.org/business/howtogetstarted/

INTERMEDIATE CONTRACT TIME NUMBER 1 AND LIQUIDATED  DAMAGES
(2-20-07) SP1G14 A

The Contractor shall complete the required work of Iistg maintaining, and removing the traffic
control devices for lane closures and restoring traffihéoexisting traffic pattern. The Contractor shall
not close or narrow a lane of traffic on during the follagvtime restrictions:

DAY AND TIME RESTRICTIONS

From June 1, 2010 through September 2, 2010:
Friday 3:00 P.M. to Sunday 6:00 P.M.

In addition, the Contractor shall not close or narroaree lof traffic on NC 58 or any adjacent side street,
detain and/or alter the traffic flow on or during holidalysliday weekends, special events, or any other
time when traffic is unusually heavy, including the followsdpedules:

HOLIDAY AND HOLIDAY WEEKEND LANE CLOSURE RESTRICTIONS

1. Forunexpected occurrencehat creates unusually high traffic volumes, as direoyethhe Engineer.

2. ForNew Year's Day, between the hours of 5:00 p.m. December 31st and 7:00anoary 2nd. |If
New Year's Day is on a Friday, Saturday, Sunday or kignthen until 7:00 a.m. the following
Tuesday.

3. For Easter, between the hours of 3:00 p.m. Thursday and 6:00 p.m. Sunday.

4. ForMemorial Day, between the hours of 12:00 p.m. Friday and 6:00 p.m. Monday.

5. ForIndependence Day between the hours of 6:00 p.m. the day before Independencanidas00
a.m. the day after Independence Day.

If Independence Dayis on a Friday, Saturday, Sunday or Monday, then bette=hours of 3:00
p.m. the Thursday before Independence Day and 6:00 p.m. thgaMafier Independence Day.

6. ForLabor Day, between the hours of 3:00 p.m. Friday and 6:00 p.m. Monday.
7. ForThanksgiving Day, between the hours of 5:00 p.m. Tuesday and 7:00 a.m. Monday.

8. For Christmas, between the hours of 5:00 p.m. the Friday before the we@hmdtmas Day and
7:00 a.m. the following Tuesday after the week of ChristDay.

Holidays and holiday weekends shall include New Year'sieEaslemorial Day, Independence Day,
Labor Day, Thanksgiving, and Christmas. The Contractalf shhedule his work so that lane closures
will not be required during these periods, unless othemvigeted by the Engineer.

The time of availability for this intermediate contraedrk shall be the time the Contractor begins to
install all traffic control devices for lane closures@ding to the time restrictions listed herein.

The completion time for this intermediate contract wehkll be the time the Contractor is required to
complete the removal of all traffic control devices for lah@sures according to the time restrictions
stated above and place traffic in the existing traffitgoat



The liguidated damages &f&e Hundred Dollars ($500.00)per hour.

NO MAJOR CONTRACT ITEMS:
(2-19-02) (Rev 8-21-07) SP1G31

None of the items included in this contract will be méjems.

NO SPECIALTY ITEMS:
(7-1-95) SP1G34

None of the items included in this contract will be sgeciems (See Article 108-6 of th&tandard
Specificationy

MINORITY BUSINESS ENTERPRISE AND WOMEN BUSINESS ENTERPRISE:

(PO & MUNICIPALITIES)
(10-16-07) (10-20-09) SP1G68

Policy

It is the policy of the North Carolina Department of figportation that Minority Business Enterprises
(MBEs) and Women Business Enterprises (WBEs) as defingdSin136-28.4shall have the equal
opportunity to compete fairly for and to participate in pleeformance of contracts financed in whole or
in part by State Funds.

Obligation

The Contractor, subcontractor, and sub-recipient shalldisacriminate on the basis of race, religion,
color, creed, national origin, sex, handicapping conditiorgeria the performance of this contract. The
Contractor shall comply with applicable requirement&8f 136-28.4n the award and administration of
state funded contracts. Failure by the Contractor to comiptythese requirements is a material breach
of this contract, which may result in the terminationtlos contract or such other remedy, as the
Department deems necessary.

Definitions

Commitment- The approved MBE/WBE participation submitted by the prirostractor during the
bidding process.

Committed MBE/WBE Any MBE/WBE listed on the MBE/WBE commitment list apprdviey the
Department at the time of bid submission or any MBE/WHBikzed as a replacement for a MBE/WBE
firm listed on the commitment list.

Department (DOT)North Carolina Department of Transportation (See Nipality)

Municipality —The entity letting the contract, when this provision retershe Department or DOT, it
shall mean the municipality, if applicable.

Minority Business Enterprise (MBE) A firm certified as a Disadvantaged Minority-Owned Bess
Enterprise through the North Carolina Unified CertificatProgram

Women Business Enterprise (WBE)A firm certified as a Disadvantaged Women-Owned Busines
Enterprise through the North Carolina Unified CertificatProgram.



MBE/WBE- This term is used for convenience only. Minority Businegeiprise and Women Business
Enterprise are not interchangeable terms and the goadgHer or both are not interchangeable.

Goal - The MBE/WBE patrticipation specified herein

Letter of Intent —Written documentation of the bidder/offeror's commitmentuse a MBE/WBE
subcontractor and confirmation from the MBE/WBE that pasticipating in the contract.

Manufacturer- A firm that operates or maintains a factory stablishment that produces on the premises
the materials or supplies obtained by the Contractor.

Regular Dealer- A firm that owns, operates, or maintains a star@ehouse, or other establishment in
which the materials or supplies required for the perfoomanf the contract are bought, kept in stock, and
regularly sold to the public in the usual course of businesseg@lar dealer engages in, as its principal
business and in its own name, the purchase and sale oofehegroducts in question. A regular dealer
in such bulk items as steel, cement, gravel, stone, armquetr products need not keep such products in
stock, if it owns or operates distribution equipment. kBrs and packagers are not regarded as
manufacturers or regular dealers within the meaning sfsetion.

Form RS-1-D- Form for subcontracts involving MBE/WBE subcontractotesting to the agreed upon
unit prices and extensions for the affected contract items.

North Carolina Unified Certification Fagram - A program that provides comprehensive information to
applicants for certification, such that an applicantegquired to apply only once for a MBE/WBE
certification that will be honored by all recipients @SDOT funds in the state and not limited to the
Department of Transportation only. The CertificationgPam is in accordance wit® CFR Part 26

Standard Specifications ¥he general term comprising all directions, provisions, aglirements
contained or referred to in tidorth Carolina Department of Transportation Standard Specifications for
Roads and Structuresnd any subsequent revisions or additions to such boolartassued under the
title Supplemental Specificatians

Contract Goal

The following goals for participation by Minority Businesst&rprises and Women Business Enterprises
are established for this contract.

(A) Minority Business Enterprisés%

(1) If the goal is more than zerdhe Contractor shall exercise all necessary andmnaat
steps to ensure that Minority Business Enterprises patgcipat least the percent of the
contract as set forth above as the goal.

(2) If the goal is zerpthe Contractor shall continue to recruit the MBEs andrtepe use of
MBEs during the construction of the project. A good faith effatt not be required
with a zero goal.



(B) Women Business Enterpris@$6
(1) If the goal is more than zerdhe Contractor shall exercise all necessary andmnaat
steps to ensure that Women Business Enterprises participgtéeast the percent of the
contract as set forth above as the goal.
(2) If the goal is zerpthe Contractor shall continue to recruit the WBESs rapart the use of
WBEs during the construction of the project. A good faitlereéfivill not be required
with a zero goal.
Contract Requirement

The approved MBE/WBE participation submitted by the Contreastiall be th€€ontract Requirement

Certified Transportation Firms Directory

Real-time information about firms doing business with the Depat and firms that are certified
through North Carolina’s Unified Certification Prograsnavailable in the Directory of Transportation
Firms. The Directory can be accessed by the link on thpafment's homepage or by entering
https://apps.dot.state.nc.us/vendor/direcinrthe address bar of your web browser. Only firms ifledti
as MBE/WBE certified in the Directory can be utilizidmeet the contract goals.

The listing of an individual firm in the Department’s dirgt shall not be construed as an endorsement
of the firm’s capability to perform certain work.

Listing of MBE/WBE Subcontractors in Contract

Only those MBE/WBE firms with current certification arecaptable for listing in the bidder’s submittal
of MBE/WBE participation. The Contractor shall indic#ite following required information:

(A) If the goal is more than zeroidders, at the time the bid proposal is submitted, shaling a
listing of MBE/WBE participation on the appropriate form (acsimile thereof) contained
elsewhere in the contract documents in order for thedluktconsidered responsive. Bidders
shall indicate the total dollar value of the MBE/WBE maphtion for the contract. If the bidder
has no MBE/WBE participation, he shall indicate this on fitren “Listing of MBE/WBE
Subcontractors” by entering the word or number zero.s Ttwim shall be completed in its
entirety. Blank forms will not be deemed to represent zero partipation. Bids submitted that
do not have WBE/MBE patrticipation indicated on the appropfata will not be read publicly
during the opening of bids. The Department will not adersithese bids for award and the
proposal will be returned to the bidder.

(B) If the goal is zerobidders at the time the bid proposal is submitted, shédir the word “zero” or
number “0” or if there is participation, add the value dre t‘Listing of MBE/WBE
Subcontractors” (or facsimile thereof) contained elsewimettge contract documents.

Written Documentation — Letter of Intent

The bidder shall submit written documentation of the biddewoffs commitment to use MBE/WBE

subcontractors whose participation it submits to meet aamirgoal and written confirmation from each
MBE/WBE, listed in the proposal, indicating their participatin the contract. This documentation shall
be submitted on the Department’s form titled “Letter déin to Perform as Subcontractor”. This letter


https://apps.dot.state.nc.us/vendor/directory

of intent form is available at:http://www.ncdot.org/doh/preconstruct/ps/contracts/lettetefinpdf It
shall be received in the office of the Division Contracticeff no later than 12:00 PM of the sixth
calendar day following opening of bids.

If the bidder fails to submit the letter of intent frontleacommitted MBE/WBE listed in the proposal
indicating their participation in the contract, the MBE/WpB&rticipation will not count toward meeting
the goal.

Counting MBE/WBE Participation Toward Meeting MBE/WBE Goal of Zero or More

(A) If a firm is determined to be an eligible MBE/WBEnf, the total dollar value of the participation
by the MBE/WBE will be counted toward the contract reguient. The total dollar value of
participation by a certified MBE/WBE will be based upon viadue of work actually performed
by the MBE/WBE and the actual payments to MBE/WBE firmshe Contractor.

(B) When a MBE/WBE performs as a participant in a jointtwe) the Contractor may count toward
its MBE/WBE goal a portion of the total value of partitipa with the MBE/WBE in the joint
venture, that portion of the total dollar value being a distirearly defined portion of work that
the MBE/WBE performs with its forces.

© (1) The Contractor may count toward its MBE/WBE goal apenditures to MBE/WBEs
that perform a commercially useful function in the workaofontract. A MBE/WBE
performs a commercially useful function when it is respgdador execution of the work
of the contract and is carrying out its responsibilitiesabipally performing, managing,
and supervising the work involved. To perform a commeyciadleful function, the
MBE/WBE shall also be responsible with respect to malteand supplies used on the
contract, for negotiating price, determining quality and dtiantrdering the material
and installing (where applicable) and paying for the maltatself. To determine
whether a MBE/WBE is performing a commercially useful tiorg the Department will
evaluate the amount of work subcontracted, industry pesctishether the amount the
firm is to be paid under the contract is commensurate thieéhwork it is actually
performing and the MBE/WBE credit claimed for its perfanoe of the work, and other
relevant factors.

2 A MBE/WBE may enter into subcontracts. Work thaMBE/WBE subcontracts to
another MBE/WBE firm may be counted toward the contrgoal. Work that
a MBE/WBE subcontracts to a non-MBE/WBE firm does not tdaward the contract
goal. If a MBE/WBE contractor or subcontractor subconsracsignificantly greater
portion of the work of the contract than would be expectedhenbasis of standard
industry practices, the MBE/WBE shall be presumed notbé& performing a
commercially useful function. The MBE/WBE may present ewdeto rebut this
presumption to the Department for commercially useful fonsti The Department’s
decision on the rebuttal of this presumption will be final.

3) The following factors will be used to determine if aBBEMWBE trucking firm is
performing a commercially useful function.

(@) The MBE/WBE shall be responsible for the managéraed supervision of the
entire trucking operation for which it is responsible on di@dar contract, and
there shall not be a contrived arrangement for the purpaseeting MBE/WBE
goals.


http://www.ncdot.org/doh/preconstruct/ps/contracts/letterofintent.pdf

(b) The MBE/WBE shall itself own and operate at |leas fully licensed, insured,
and operational truck used on the contract.

(©) The MBE/WBE receives credit for the total valuealed transportation services it
provides on the contract using trucks it owns, insures, andtegansing drivers
it employs.

(d) The MBE/WBE may lease trucks from another MBE/WB#f including an
owner-operator who is certified as a MBE/WBE. The MBBE who leases
trucks from another MBE/WBE receives credit for the totalue of the
transportation services the lessee MBE/WBE provides orotiteact.

(e The MBE/WBE may also lease trucks from a non-MBEBMBm, including
from an owner-operator. The MBE/WBE who leases truckenfra non-
MBE/WBE is entitled to credit for the total value b&nsportation services
provided by non-MBE/WBE lessees not to exceed the valueanSportation
services provided by MBE/WBE-owned trucks on the contraédditional
participation by non-MBE/WBE lessees receives credit only ther fee or
commission it receives as a result of the lease arramjem&he value of
services performed under lease agreements between the/\BBE and
Contractor will not count towards the contract requeatn

()] For purposes of this paragraph, a lease shall inditatethe MBE/WBE has
exclusive use of and control over the truck. This does notupieethe leased
truck from working for others during the term of the leagl the consent of the
MBE/WBE, so long as the lease gives the MBE/WBE absoluteiyrfor use of
the leased truck. Leased trucks shall display the nachédantification number
of the MBE/WBE.

(D) A contractor may count toward its MBE/WBE goals 6@cpat of its expenditures for materials
and supplies required to complete the contract and obtamedVIBE/WBE regular dealer and
100 percent of such expenditures to a MBE/WBE manufacturer.

(E) A contractor may count toward its MBE/WBE goals théofeing expenditures to MBE/WBE
firms that are not manufacturers or regular dealers:

1) The fees or commissions charged by a MBE/WBE fonpfoviding a bona fide service,
such as professional, technical, consultant, or manageriates, or for providing bonds
or insurance specifically required for the perfornrearef a DOT-assisted contract,
provided the fees or commissions are determined to be réds@ra not excessive as
compared with fees and commissions customarily allowesifiafar services.

(2) The fees or commissions charged for assistantieiprocurement of the materials and
supplies, or for transportation charges for the deliveryaienals or supplies required on
a job site (but not the cost of the materials and supplesadelves), provided the fees are
not from a manufacturer or regular dealer and provided theaf®esetermined to be
reasonable and not excessive as compared with fees cusyoaibed for similar
services.



Good Faith Effort for Projects with Goals more than Zero

If the MBE/WBE participation submitted in the bid by theparent lowest responsive bidder does not
meet or exceed the MBE/WBE contract goals, the appavemist responsive bidder shall submit to the
Division Contract Officer documentation of its good faitfods made to reach each contract goal. One
complete set and 9 copies of this information shall lseived in the office of the Division Contract
Officer no later than 12:00 PM of the sixth calendar dajoWing opening of bids. Where the
information submitted includes repetitious solicitatioriteles it will be acceptable to submit a
representative letter along with a distribution list of tmeng that were solicited. Documentation of
MBE/WBE quotations shall be a part of the good faith refBubmittal as necessary to demonstrate
compliance with the factors listed below which the Depant considers in judging good faith efforts.
This documentation may include written subcontractor dioois, telephone log notations of verbal
guotations, or other types of quotation documentation.

The following factors will be used to determine if the biddes made adequate good faith effort:

(A Whether the bidder attended any pre-bid meetings that wheslded by the Department to
inform MBE/WBESs of subcontracting opportunities.

(B) Whether the bidder provided solicitations through all reasenand available means (e.g.
advertising in newspapers owned and targeted to the MBE/WBIEasi 10 calendar days prior
to bid opening). Whether the bidder provided written noticaltkdiBE/WBEs listed in the
NCDOT Directory of Transportation Firms, within the Bions and surrounding Divisions
where the project is located, that specialize in thesaoéavork (as noted in the MBE/WBE
Directory) that the bidder will be subletting.

© Whether the bidder followed up initial solicitations of iet#s by contacting MBE/WBEs to
determine with certainty whether they were interestdda reasonable amount of MBE/WBEs
within the targeted Divisions do not provide an intent tagwo no MBE/WBESs specialize in the
subcontracted areas, the bidder shall notify MBE/WBEs outsidbe targeted Divisions that
specialize in the subcontracted areas, and call the t@irexf Business and Opportunity
Workforce Development to give notification of the bidder's iligttio get MBE/WBE quotes.

(D) Whether the bidder selected portions of the work to bfoppeed by MBE/WBES in order to
increase the likelihood of meeting the contract goals. inhlades, where appropriate, breaking
out contract work items into economically feasible utitdacilitate MBE/WBE participation,
even when the bidder might otherwise perform these warisitgith its own forces.

(E) Whether the bidder provided interested MBE/WBEs with adecaiadl timely information about
the plans, specifications and requirements of the contract.

(3) Whether the bidder negotiated in good faith with interestedeMBBES without rejecting them
as unqualified without sound reasons based on a thorough iatiestigf their capabilities. Any
rejection should be noted in writing with a description asvly an agreement could not be
reached.

(G) Whether quotations were received from interested MBE/WiBES but rejected as unacceptable
without sound reasons why the quotations were consideredeytable.

10



(H) Whether the bidder specifically negotiated with subcontractir assume part of the
responsibility to meet the contract MBE/WBE goals when thewmbe sublet includes potential
for MBE/WBE participation.

() Whether the bidder made any efforts and/or offered assestan interested MBE/WBEs in
obtaining the necessary equipment, supplies, materials, mg/rand/or bonding to satisfy the
work requirements in the bid proposal.

) Any other evidence that the bidder submits which showthieabidder has made reasonable good
faith efforts to meet the contract goal.

If a bidder is the apparent lowest responsive bidder on maredhe project within the same letting
located in the same geographic area of the state, as afghe good faith effort the Department will
consider allowing the bidder to combine the MBE participatiolog as the MBE overall goal value of
the combined projects is achieved.

If a bidder is the apparent lowest responsive bidder on maredhe project within the same letting
located in the same geographic area of the state, as afghe good faith effort the Department will
consider allowing the bidder to combine the WBE patrticipatiolorss as the WBE overall goal value of
the combined projects is achieved.

If the Department does not award the contract to the apgdaresst responsive bidder, the Department
reserves the right to award the contract to the next lowesgionsive bidder that can satisfy the
Department that the contract goal can be met orattequate good faith efforts have been made to meet
the goal.

MBE/WBE Replacement

The Contractor shall not terminate a committed MBE/\W8BEcontractor for convenience or perform the
work with its own forces or those of an affiliate. thie Contractor fails to demonstrate reasonable efforts
to replace a committed MBE/WBE firm that does not penfas intended with another committed
MBE/WBE firm or completes the work with its own forcesathout the Engineer’s approval, the
Contractor may be disqualified from further bidding for eqekof up to 6 months.

The Contractor shall comply with the following for regagent of committed MBE/WBE.
(A) Performance Related Replacement

When a MBE/WBE is terminated or fails to completewts’k on the contract for any reason, the
Contractor shall take all necessary, reasonable stepplewe the MBE/WBE subcontractor with
another MBE/WBE subcontractor to perform at least #mesamount of work as the MBE/WBE
that was terminated. The Contractor is encouragdutstoattempt to find another MBE/WBE
firm to do the same work as the MBE/WBE that was b&nginated.

To demonstrate necessary, reasonable good faith effet€ontractor shall document the steps
they have taken to replace any MBE/WBE subcontractor whoasle to perform successfully
with another MBE/WBE subcontractor. Such documentatiofl sitdude but not be limited to
the following:

11



1) Copies of written notification to MBE/WBEs that theinterest is solicited in
subcontracting the work defaulted by the previous MBE/WBE subatotrar in
subcontracting other items of work in the contract.

2 Efforts to negotiate with MBE/WBEs for specific sulshidcluding, at a minimum:

(a) The names, addresses, and telephone numbers of NEES/\Who were
contacted.

(b) A description of the information provided to MBE/WBEgagling the plans and
specifications for portions of the work to be performed.

3 For each MBE/WBE contacted but rejected as unqudlifthe reasons for the
Contractor’s conclusion.

4) Efforts made to assist the MBE/WBEs contacted, &ded, in obtaining bonding or
insurance required by the Contractor.

(B) Decertification Replacement

1) When a committed MBE/WBE is decertified by the Daparit after a Request for
Subcontract has been received by the Department, the Depanvill not require the
Prime Contractor to solicit replacement MBE/WBE p#pation equal to the remaining
work to be performed by the decertified firm. The jegation equal to the remaining
work performed by the decertified firm will count tonlethe contract requirement.

2 When a committed MBE/WBE is decertified prior to the Depant receiving a Request
for Subcontract for the named MBE/WBE firm, the Prime t€arior shall take all
necessary and reasonable steps to replace the MBE/WBE salstanwith another
MBE/WBE subcontractor to perform at least the same atmotinvork to meet the
contract goal or demonstrate that it has made a goodeféatth to do so.

Changes in the Work

When the Engineer makes changes that result in the reductéimoration of work to be performed by
a committed MBE/WBE, the Contractor will not be reqdite seek additional participation. When the
Engineer makes changes that result in additional work to lhermed by a MBE/WBE based upon the
Contractor’s commitment, the MBE/WBE shall participateadditional work to the same extent as the
MBE/WBE participated in the original contract work.

When the Engineer makes changes that result in extra work, Wwagcimore than a minimal impact on
the contract amount, the Contractor shall seek additimadicipation by MBE/WBEs unless otherwise
approved by the Engineer.

When the Engineer makes changes that result in an altetdtgans or details of construction and a
portion or all of work had been expected to be perforbme@ committed MBE/WBE, the Contractor
shall seek participation by MBE/WBES unless otherwise@gat by the Engineer.

When the Contractor requests changes in the work that neshe reduction or elimination of work that

the Contractor committed to be performed by a MBE/WHBE Contractor shall seek additional
participation by MBE/WBEs equal to the reduced MBE/WBE ipigdtion caused by the changes.
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Reports

All requests for subcontracts involving MBE/WBE subcontrescghall be accompanied by a certification
executed by both the Prime Contractor and the MBE/WBEantractor attesting to the agreed upon unit
prices and extensions for the affected contract iteriigis information shall be submitted on the
Department Form RS-1-D, located altttp://www.ncdot.org/doh/forms/files/FORMRS-1-D.doaless
otherwise approved by the Engineer. The Department restrgesght to require copies of actual
subcontract agreements involving MBE/WBE subcontractors.

Within 30 calendar days of entering an agreement witB&/WBE for materials, supplies or services,
not otherwise documented by a Request for Subcontresfiegsfied above, the Contractor shall furnish
the Engineer a copy of the agreement. The documentation skisaléhdicate the percentage (60% or
100%) of expenditures claimed for MBE/WBE credit.

All certifications will be considered a part of the projeecords, and consequently will be subject to
penalties under State Law associated with falsificattbmecords related to projects.

Commitment

MBE/WBE firms submitted with the Letter of Intent to peigate in the work shall be used unless
otherwise approved by the Department. Provisions for replacesh&BE/WBE firms are included in
this provision.

Reporting MBE/WBE Participation

(A) The Contractor shall provide the Engineer with an accoutingryments made to MBE/WBE
firms, including material suppliers, contractors at eMels (prime, subcontractor, or second tier
subcontractor). This accounting shall be furnished to tiginger for any given month by the
end of the following month. Failure to submit this infatran accordingly may result in the
following action:

(1) Withholding of money due in the next partial pay estimatte;

(2) Removal of an approved contractor from the prequalifidddss list or the removal of
other entities from the approved subcontractors list.

(B) The Contractor shall report the accounting of paymentsthen Department's MBE/WBE
Subcontractor Payment  Information  Form DBE-IS, which isvailable at
http://www.ncdot.org/doh/forms/files/DBE-1S.xIsT his shall be reported to the Engineer.

© Contractors reporting transportation services provided byMBBE/WBE lessees shall evaluate
the value of services provided during the month of the remppieriod only.

Prior to payment of the final estimate, the Contrashail furnish an accounting of total payment to each
MBE/WBE. A responsible fiscal officer of the payee coctivg subcontractor, or second tier
subcontractor who can attest to the date and amourtte giatyments shall certify that the accounting is
correct.

While each contractor (prime, subcontractor, 2nd tier subaiatjais responsible for accurate

accounting of payments to MBE/WBEs, it shall be the prouoatractor’s responsibility to report all
monthly and final payment information in the correct répgrmanner.
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Because NCDOT funding is being used to fund this projettyéon the part of the Contractor to submit
the required information in the time frame specified mesult in the disqualification of that contractor
and any affiliate companies from further bidding on any NCDOidéd projects until the required
information is submitted.

Because NCDOT funding is being used to fund this profadtre on the part of any subcontractor to
submit the required information in the time frame spedifiay result in the disqualification of that
contractor and any affiliate companies from further workingaoy State or Federally funded projects
until the required information is submitted.

Failure to Meet Contract Requirements

Failure to meet contract requirements in accordandeAwviicle 102-16(J) of th&tandardSpecifications
may be cause to disqualify the Contractor.

LIABILITY INSURANCE
(11-18-08) SP1 G80

Page 1-68, Article 107-16 is amended to include the following e first, second, third and fourth
paragraphs:

The Contractor shall be liable for any losses reggllfrom a breach of the terms of this contract. The
Contractor shall be liable for any losses due to tigdigence or willful misconduct of its agents, assigns
and employees including any sub-contractors which causesgdatim others for which the Department is
found liable under the Torts Claims Act, or in the Gen@ualirts of Justice, provided the Department
provides prompt notice to the Contractor and that the Guptréas an opportunity to defend against
such claims. The Contractor shall not be respongiinlpunitive damages.

The Contractor shall at its sole cost and expensenohtai furnish to the Department an original standard
ACORD form certificate of insurance evidencing commergiaheral liability with a limit for bodily
injury and property damage in the amount of $5,000,000.00 menreace and general aggregate,
covering the Contractor from claims or damages for bodilyrynjpersonal injury, or for property
damages which may arise from operating under the contract benipdoyees and agents of the
Contractor. The required limit of insurance maydb¢ained by a single general liability policy or the
combination of a general liability and excess liability orbuetia policy. The State of North Carolina
shall be named as an additional insured on this commegeradral liability policy. The policy may
contain the following language as relates to the State asl@itional insured: “This insurance with
respect to the additional insured applies only to the etiantthe additional insured is held liable for
your or your agent’s acts or omissions arising out of artthencourse of operations performed for the
additional insured.”

The Contractor shall maintain all legally requiregurance coverage, including without limitation,
worker’'s compensation and vehicle liability, in the amouatgiired by law. Providing and maintaining
adequate insurance coverage is a material obligation of theacwmn and is of the essence of this
contract. All such insurance shall meet all lawshef $tate of North Carolina. Such insurance coverage
shall be obtained from companies that are authorizedbiadar such coverage and that are authorized by
the Commissioner of Insurance to do business in North Carolihe Contractor shall at all times
comply with the terms of such insurance policies.

Upon execution of the contract, provide evidence of the albsueance requirements to the Engineer.
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WORKER'S COMPENSATION INSURANCE :

Pursuant to N.C.G.S. § 97-19, all contractors of the Depattofelransportation are required, prior to
beginning services, to show proof of coverage issued by a sgbd@mpensation insurance carrier, or a
certificate of compliance issued by the Department of b for self-insured subcontractors stating
that it has complied with N.C.G.S. § 97-93 irrespectivewbkther subcontractors have regularly in
service fewer than three employees in the same businésm whe State of North Carolina, and
subcontractors shall be hereinafter liable under the Workeosnpensation Act for payment of
compensation and other benefits to its employees for amyiaj death due to an accident arising out of
and in the course of performance of the work insuretheyubcontractor.

CONTRACTOR'S LICENSE REQUIREMENTS:
(7-1-95) SP1 G88

If the successful bidder does not hold the proper license trperany plumbing, heating, air
conditioning, or electrical work in this contract, he wi bequired to sublet such work to a contractor
properly licensed in accordance walnticle 2 of Chapter 87 of the General Statufesnsing of heating,
plumbing, and air conditioning contractors) auticle 4 of Chapter 8f theGeneral Statuteficensing

of electrical contractors).

SUBSURFACE INFORMATION:
(7-1-95) SP1 G112

There isno subsurface information available on this project. The Cotatrashall make his own
investigation of subsurface conditions.

BIDS:

In accordance with GS 136-28.1(b), if the total bid amotititeécontract exceeds $1,200,000.00, the bid
will not be considered for award.

CONTRACT PAYMENT AND PERFORMANCE BOND:

A performance bond in the amount of one hundred percent (1008@ contract amount, conditioned
upon the faithful performance of the contract in accordamtie specifications and conditions of the
contract is required for Construction contracts of $300,00@are. Such bond shall be solely for the
protection of the North Carolina Department of Trangimh and the State of North Carolina.

A payment bond in the amount of one hundred percent (100%) obtteact amount, conditioned upon
the prompt payment for all labor or materials for which@oatractor, or his subcontractors, are liable is
required for Construction contracts greater than $300,000. p&jmment bond shall be solely for the
protection of persons or firms furnishing materials or grenfng labor for this contract for which the
Contractor is liable.

The successful bidder, within ten (10) days after noticawrd, shall provide the Department with a

contract payment bond and a contract performance bond eanhamaunt equal to 100 percent of the
amount of the contract.
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ENGINEER:

The Engineer for this project shall be the Division 2 Engin®ivision of Highways, North Carolina
Department of Transportation, acting directly or throughduly authorized representative, such
representative acting within the scope of particulaigassi duties or authority.

PAYMENT:

The Contractor may submit a request for partial paymeatmonthly basis, or other interval as approved
by the Engineer. Compensation for all pay items shall bedordance with th8tandard Specifications
The amount of partial payments will be based on the wodomplished and accepted as the last day of
the approved pay period.

Request for payment shall be made by Contractor’s Invoiceiged to:

North Carolina Department of Transportation
Attention: Resident Engineer

209 S Glenburnie Rd

New Bern, NC 28560

All invoice items and unit costs shall correspond to cohtpay items. In the event of error or
discrepancy in items or unit costs, the Department netayn the invoice to the Contractor for correction.

Form DBS-IS must be included with all requests for paynme order for that request to be processed.
Information included on this form shall reflect actuaympants made to DBE/MBE/WBE firms. It is
available for download dtttp://www.ncdot.org/doh/forms/files/DBE-IS.xISA responsible fiscal officer
of the payee firm who can attest to the date and amobithe payments shall certify that the accounting
is correct. One hundred percent (100%) payment shall ble aféer successful completion of the work
as verified by the final inspection.

CLAIMS FOR ADDITIONAL COMPENSATION OR EXTENSION OF TIME:

Any claims for additional compensation and/or extensadrtee completion date shall be submitted to
the Division Engineer with detailed justification withinrtli(30) days after receipt of the final invoice
payment. The failure of the Contractor to submit the ¢&imvithin thirty (30) days shall be a bar to
recovery.

CONTRACTOR CLAIM SUBMITTAL FORM:
(9-16-08) SP1G140

If the Contractor elects to file a written claim aquests an extension of contract time, it shall be
submitted on th&€ontractor ClaimSubmittal Form (CCSFavailable through the Construction Unit or
http://ncdot.org/doh/operations/dp chief eng/constructionumtgoranuals/
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LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC:
(12-19-06)(Rev 3-16-10) SP1 G151

Revise th&006 Standard Specificatioas follows:

Page 1-60, 107-2 Assignment of Claims Voideplace the reference fro@S. 143-3.30 G.S. 143B-
426.40A.

Page 1-69, 107-18 Contractor’s Responsibility for Workin the first paragraph, last sentence, replace
the wordlegally with the wordcontractually.

GIFTS FROM VENDORS AND CONTRACTORS:
(12-15-09) SP1 G152

By Executive Order 24, issued by Governor PerdueMNa@d G.S.8 133-32 is unlawful for any vendor

or contractor (i.e. architect, bidder, contractor, aamsion manager, design professional, engineer,
landlord, offeror, seller, subcontractor, supplier, or vendorjnake gifts or to give favors to any State
employee of the Governor's Cabinet Agencies (i.e. AdminisinatCommerce, Correction, Crime
Control and Public Safety, Cultural Resources, Environment atadr&l Resources, Health and Human
Services, Juvenile Justice and Delinquency Prevention, Reyd@mansportation, and the Office of the
Governor). This prohibition covers those vendors and contsaetto:

(1) have a contract with a governmental agency; or
(2) have performed under such a contract within the East gr
(3) anticipate bidding on such a contract in the future.

For additional information regarding the specific requieats and exemptions, vendors and contractors
are encouraged to review Executive Order 24@&l § 133-32

Executive Order 24 also encouraged and invited other State Agdndmplement the requirements and

prohibitions of the Executive Order to their agencies. Venalodscontractors should contact other State
Agencies to determine if those agencies have adopted ExeQutlee 24.
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L. TRAFFIC CONTROL

1.1 DESCRIPTION

Perform appropriate traffic control for all lane andfor shoulder ¢losures. Comply with the
NCDOT 2006 Swndard Specifications for Road and Stroctures, the appropriate NCDOT July
2000 Roadway Standard Drawings, the Project Special Provision, and all loeal ordinances.
MNotify the Enpineer. the Town of Emermld Isle, and the Town of Cedar Pomit at teast 21 calendar
days prior to any lane or shoulder closure. Provide each town with a copy of the plans and
special provisions (o ensure they are oware of the NCDOT traflic control requirements for this
project.

1.2 MATERIALS

A. General

Use trattic control deviees that conform to all NCDOT requirements and are listed on the
NCDOT's Approved Producte List 4g shown on NCDOT's Work Zone Traffie Control website

In tangent seetions, channchzing devices spacing shall not cxcced distanee in foet equal to
twice the posted speed linit.

Place sets of three drumis perpendicular to the edge of travel way on 500-ft centers when
unopen lanes are closed to traffic, These droms shall be (naddition to channelizing devices,

1.3 CONSTRUCTION METHODS

A. Lane Closure Restrictinns

From Memorial Day to Labor Day, no lune closures are permitied from 3 PM Friday to 6 PM
Sunday

B. Lane and Shoulder Closures

When personng] and/or equipment are working within 40 feet of an open travel lane, close
the nearest open shoulder as ilusirated in the NCDOT July 2006 Roadway Standard Drawings.

When personne] and/or cquipment are working on fhe shoulder adjaceni fo an undivided
facility and within 3 feet of an open travel lane, close the nearest travel lane as illustrated in the
NCDOT July 2006 Roadway Standard Drowings, unless the work area is protected by an
approved temporary traffic barrier or puardrail,

When personnel and/or equipment are working within a lane of trayel of an undivided or
divided facility, close the lane vsing the appropnate roadway standard drawing s 1llustrated in
the NCDOT July 2006 Roadway Standard Drawings,

Do not perform work involving heavy equipment within 15 feet of the edge of travel way
when work 15 being performed behind a lane closune on the opposite side of the trave] way.
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C. Excavations

During foundation excavations, if the excavation can not be backfilled by the end of each days
aperation, the contractor shall protect/shield the exeavation i a method approved by the
Enginces

D. Overhead Sign Installation

During Overhedd Sign installations, the Contractor may stop raffic, ifnecessary, for the safe
instllation of the overhead DNMS for 2 maximum 15 minute time pericd. See RHoadway Standard
Drawing 1101.02, sheat |/

I4 MEASUREMENT AND PAYMENT
All work involved under this seetion shall be incidental to the other work items in the
project.
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NC 58 Advanced Queue Detoction Warning System Carteret County
Spot Safety Projoct: 55 420248

l. PROJECT OVERVIEW

1.I GENERAL DESCRIPTION

This project consists of fumishing, installing, testing, and integrating an Advanced Quene
Detection Waming S ysten 0 Carteret County, along NC 58 on both sideés of the “B. Cameron
[angsion Bridee™ crossing the Atlantic Intracoastal Waterway providing access between Emerald
Iste: sl Cape Cartensl

The project will constst of wsing Microwasve Veheele Detection (MYDY) technology (Multiple
Tnils) to detect traffic data {presence, speed. volume, cecupancy). The traffic data Fom the MVD
units will be sent to an on-site Event Processor located io one o f the Dynamic Messace Siens (DMS)
that will 11 turn analyeze the traffic dato und reley a contact closure output to the spproprate to
display predetermined niessapes stored tn the DMS's controller data hase.

L2 COMMUNICATIONS MEDIA

Commurications between the MVD umits snd the Event Processar wall be by BE2577385 serjal
connection or by spread spectrum radios operating in the 000> license free band. Eodure the
900MHz spread speetrum tadios are an integral part of the NVD Assembly. The Event Processor
will eommunicate with the DMS signs via 118 eontact elosure outputs which will sither be hardwired
10 the DRIS or 1o a contaet ¢losure radio which will communicate with another DAVS,

Conduct wircless signal sirength ficld surveys at cach proposed wircless deviee Iocation. Should
repeater locations be necessary 1o establish optimat signal strength locate these devices as necessary,
With the Engineer's Approval, adjust final Jocations of these field devices to achieve optimal
communications sienal streéngths throughout the systom. A 98% success rate with 2 mommum of
1,000 vninterrupted polls will be considered acceptable when performing the “Data Inteerity” field
lests o determine optimal signal strenoth theovushput scceptance. Submit the results of the wireless
signal stredoth surveys for opproval before beginning device installetions.

1.3 DIVISTON 2 = TRATFIC MANAGEMENT CENTER

Previdea dizlup telephone connection link berween the Divigion 2 - Traffie Manacement Center
located at_1704 Novth Greene Street in Greenville, NC, and the Dynamic Message Signs and
Evenl Processor.

Furmish and mstall equipment and software required to retrieve traffic data, manipulate sign
messages, and update the Event Processor software from the Division 2 - Traffic Management
Center as required by these Project Special Provisions and to imtegrate these components into o
complete and operational systen. Prior to performing any work at the Division 2 - Traffic
Management Center make srrangements with the Division 2 - Division Traffie Eneineer at
{252) B30-3490 to gain access to the facility,

oz & of B0
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2 2006 STANDARD SPECITICATIONS FOR ROADS & STRUCTURES

The 2006 Stundard Specifications are revised as follows:

2.1 GENERAL REQUIRFMENTS (1048-1)
Page 10-268, Sub article 1198-1(H)
In the second paragraph, add “1/se 200 amp meter base for underground electrical service,”
2.2 WOOD POLES (1098-5)
Page 10-272, Delete article. Refir to Sub articles 1082 —3(F) and 1082-4G).
2.3 UNDERGROUND CONDUIT-CONSTRUCTION METHODS (1715-3)
Page 17-10, Sub article 1715:3(B) Section (1), Revise 17 paragraph. 2™ sentence tor:
[nstall faid metallie conduit for all underground runs Iocated inside railrosd nght-ofbway.

Pape 7 of Bl
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L GENERAL REQUIREMENTS

31 MATERIALS

A. CGenoral

Conform to these Project Special Provisions and the 2006 Standari Speeifications for Roads and
Structures (also referred to hicvemn g2 the “Standard Speaifications™). The corrent edition of these
specifications and publications in effect on the date of advertisernent shall apply.

Conform to the requirements of the pay items incloded in these Project Special Provisions, All
other pay tems NOT Hsted in these Project Special Provisions ace included in the Standard
Specifications. Conform to the Standard Specifications for any pay item not included as part of these
Project Special Provisions bat are deseribed in the Standard Speeifications, unless modified herein.

Unless otherwise stated, flirnish new equipment, materiale, and hardware that meet the
reqrirements of these Project Special Provisions, Permanently inscribe the manufacturer’s name,
mode] number, serial number, and any additional information needed for proper identi Beation on
each piece of equipment housed in  case o1 housing. Enswre all materials are compatible with ihe
existing squipment as specified in these Project Special Provisions,

B Omalified Products List
The Department has o Qualified Produets List (QPL) available for the contractor's use. The QPL

web st 1s:
ttp:/iwww nedot.orgfdoh/preconstruct/traffi e’ TTS S/SMS/gpl/

C. Sobmitial Hequirements

Before beginning installation of any compunent, submit manuafaciurar’s specifeations, catalon
cut sheets, system hiock diagrams, and / or wiring dizgrams (as upplicable) for cach proposed piece
ofequipmenit. The Enginesr will return submitkls with comments to the Contractor within forty (40)
dzve. Once natetiale have been approved. the Contractor may begin installation. Provide three (3)
comes of each submittal for review. Sixty (60) days prior to system testing provide Engincer with an
instziiation test plan outhning test procedures and fest iepruts. '

Submi: the following items for information pumoses onlyv:

o Manufacturer’s warranty information en all devices fumished with each device subsystem.

«  Fumnizh all manuoals (user’s miides, owners” manuals, erc.) furnished by the manufactirer for all
devices used in each deviea aubayston.

« Al software to be fummished on the progect with associated nser’s/sstup manals.

D. Warrantics

Ensure all equipment and workmanship supplied is fully warranted. Unlese otherwise requirad
heretn. provide manufaeturer’s warronties on all Controetor-fumished cquipment for matenal and
workmenship thal are sustomanly 1ssucd by the equipment namufacturer and that are at least one (1)
year 10 length from the completion of the 30-day Observation Period. Inelude unconditional
coverage for all purts and labor necessary or incidental Lo the repair of dafective equipment or
workmanship and malfunctions that anse dunng the warranty period. Ensure thal all Contractor-

Paza:B 0F 80
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furnished equipment. incluchng hardware, firmware, sotbware, middle-ware, intemal components,
and subroutines which perform any date or time dista recognition function, calealation, or sequencing
will support a four-digit vear format for a pertod of at least 50 years,

Upon successful completion of the 30-day {ibservation Period, md Final Acceptance of the
project, transfer oll manufacturers’ warranties with preper validation by the manufacturer to the
Department or s designated mmntaming apeney.

E. Firmware Licensing and Upgrades

Provide the Department with an unlimited license to duplicate all central programs and remote
aite programs to facilitate the addition of future sites throvghout North Carolins:. Provide three (3)
copics of all softwere packages on CD-ROM.

Ensure software-and frmware performanece upgragles that ocour during the warranty panod are
avanlable to the Departiment at no additional cost.

F. Documentation

Except for standard bound manuals, bind o1l 8.5 x 11 inch documentation, including 11 x 17 mch
drawings folded to 3.5 x 11 inch, in logical groupings in loose-leaf binders. Use either the 3-ring or
the plashc shide-ring type binders. Permanently label each such bound groupmng of documentation.

For documentation that excecds 8.5 x 11 inch, furnish good quality, highly legible, reproducibizs
drawings; however, the use of 11 x 17 inch drawings folded and bound into manuals will be
acceplable.

Provide three (3) Operators’ Manuals containing detailed operating instructions for all
contractor-furnished equipment. Ensure manuals contain instructions for possible modification of
equipment within the capability of equipment. Ensure personnel who have o clear understanding of
system operation, system components, maintenanee, troubleshonting, emd expension wnte the
manals,

Provide thee (3) Maintenanos Proceduse inanuals containing detailed proventive and corrective
maintenance procedures for each type or model of equipment- Provide detailed wiring diagrams that
include intereonneetion of equipment with pm-cut configurations. pin functions, and eahle parrs
numbers. Provide three (3] copies of the system connection diagrams showing system
intervonnection cables and associated werminations,

Provide detailed reproducible wiring diageams that include interconncetion of eguipment with
pin-oul configurations, pin functions; and cable part numbers.

Provide wiring diagrams for each location in which new equipment is installed or waring /cabling
configurations are modified

Provide real world coordinstes for all field devices {including but not limited to, DMS and diei
structures, MVD umits, stand-alone repeater sites, junction boxes) installed and / or modified under
this project. Frovide the coerdinates in feet units using the Morth Caroling State Plane coordmate
system (1983 North Amenican Datum also known as WAD "3 Furmish coordinates that do not
deviate mare than 1.7 feet in the horizontal plane and 3.3 {eeg in the vertical plane. Global
poesitiening system (GI'S) equipment able to obtain the coordinate data withm these tolerances may
he used. For equipment cabinets, ohlain and provide the location of the cabinet

Pase 9 of B
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Carteret County

Provade both a digital and hard eopy of all information regarding the location Gneluding but not

limited to manufaetrer, and model number) e the Microsoft spreadshest provided by the

Department, shown by example below,

MName TLocation Lat Long. Mansifacturer Model | Comm | Destination |
) # Media
HLUB [-40 MMNC -TRB12% | 358625 | Pelen Speetra | Wircless | DMS SIGN
Controlier 58 MMI128 m Serral ITRTMC
CoIvl ES
2327485
KMVD Unit [-40NC 58 -78.8513 | 3538523 | Pelco Spectra | Wireless | TRTMCDM
1ICCTY 2 MM 132 1] 5 Sign-2
MY TThit NC 58 1-40 STT825 | 352456 | Pelen Speetra | Wirdless | TRTMOC
11

ICCTVS | MM13S

3.2 CONSTRUCTION METHODS
A, General

Uniless otherwise stated in these Project Special Provisions, perform work that meets the
requirements of the Standaud Specifications and thess Project Special Provisions. In the event ofa
confiict batween these Project Special Provisions and the Standard Specifications, these Froject

Special Provisinns shall sovemn

Immedistely cease work and notify the Enginesr end theé affected owners if damape to existing
utilitics, cables, or equipment occurs. Make all required repairs and replacements al no additional

cost (o the Departorent

Field inspect all S-Imensions provided 1n the plans for proposed DME and MVD Incalions Lo
ensure aceuracy with respect w the final placement of these structures,  Any adjustments concérning
final plecement of these structures will be ineidental to the installations of the structure and no

separate payment will be made for this work.

B. Regulations and Codes

Furmish matenal and woncmanship conforming to the National Electnie Code (NEL), the
Nutional Flectric Safetv Code (NESC), Underwriter’s Laboratonies (L) or other listing agencies
approved by the Merth Carolina Department of Insurance and all local safety codes in effecton the
date of advertisement. Comply with Arhcle 4, Chapter 87 of the North Caroling General Statutes
{Licensing of Cleetrical Contractorsh. Comply with flee Plans, all previously referenced
specifieations, andall applicabls loca]l ordinances and regulations before and during all smges of

electrical work.

When required by the local ordinances and governmental agencies, upon completion of the work,
have all systems inspected and approved n writing by the authorized govermmental electrical
inspector tor the arca. Furnish written certification of the authorized mspector’s approval to the
Enginesr. Inspection by the authorized governmental electrical inspector must neither eliminate nor
take the place of inspections by the Engineer. Upon the Enginger's receipt of written certification
and the Contreetor’s written request for a final inspection of the installations, the Engineer will

perform a final inspection.

Buze [0 0 B0
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4, ELECTRICAL SERVICE

4.1 DESCRIFTION

Install new electrical service equipment as showt in the plans. The first ilem of work on this
project is the installation of all electrical service poles and meter base/disconnect combination panals
to expodite the power service connections. Comply with the National Electneal Code (NEC), the
National Electrical Safety Code (NESC), the NCDOT 2006 Standurid Specifications, the Project
Speetal Provisions and a1 local ordinances. Coordinate all work involving electrical service with the
appropnate utiliy eompany and the Division 2 — Division Tratfic Engmeer or his designated
representative.

It 15 the Contractor’s responsibility 1o apply and pay for all fees associated with any electrical
permits and inspections requited by the loecal uiilities, The Department will apply for electrical
service in the Department’s name and be responsible for any monthly fees associated with the
clectrieal senvice. No coniract fime extensions will be granted for delavs associated with mstolling
new elecirical service.

4.2 ATATERTAL

A, Meter BaseDisconnect Combination Panel

Furush and mstall new Meter Basg/Disconnect Combination Panels at locations shown in the
Plans. Ensore Meter Base/Disconmect Conthingtion Pandls ars listed as meeting UL Standasd UL-67
and markad as being suitable for vse s service eguipment. Fubricate enclosure from galyvanized
steel and elecrostatically epply dry powder paint finish, light oray 0 eolos, 10 vield a minimum
thickrness of 2.4 mils. Provide proond bus and nestral bus with-a minimum of four terminals with
minimum wirs capacity range of nuntber 14 through number 4 AWG,

Fuormsh a NEMA Type 3R, 100 Ampere rated meler base/distonnect combinabion panel with
aminimum of 4 spaces for all electrical services, Furnish a4 terminal, 600 volt, single phase, 3 wire
mteter base that complies with the following:

s Line, Load, and Mentral Terminals aceept #6 to 2/0 AWG Cepper/Aluminum wire
e Rinoless Type withoul bypass

= Made of palvanized steel

s Moo the UL-A14 gtandard

=  Overhesd snd underground service entrance

o For underground electrical service installetions ensure the meter bage/disconnect
combination panel is desioned such thal the service enirinee conductors and the load
side of the panel are separated from cach other via a continuous metal raceway,

Fasec 1] ol 80
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Fur DMS Cebinet mstallations fisrnish as the mam disconnect a double pole 50-ampere clreuit
breaker with 2 minimum of 10,000 RMS syrmmetrical amperes short circuit current rating.

B. 2" Conduit Stub-0Out for Underground Electrical Service

Furmish & 2-inch rigid galvanized steel conduit stub-out for the underground service entrance
conductors as shown on the Plans. Por installations where the cleetrical service will be supplied
from nnderground, formish a 6" X 6" reated wood post to serve as the support to atiach the conduits
and electrical service eqaipment.

. DMS Cabinet Feeder Conductors—4-Wire, #8 THW? Stranded Copper

Fumnish four (2) #8 AWG stranded copper feeder conductors with THWN rating o supply
power to the 12MS cabinet. Provide the #8 AWG conductors with, red, black, white and green
msulation mtended for power circuts at 600 Volis or less and comply with the following:

Listed as meeting UL Standard UL-83
Meeats ASTM B-3 and B-3 or B-787 standards.

4.3 CONSTRUCTION METHODS
A, Meter Base/Disconncet Combinaton Panel

At locations where new elecirical service is required, fumish and mstall elecineal service as
called for in the Plans, Ground the new electrical service in accordance with the Standard
Specifications and Standard Drawings.

Route the feader conductors from the meter base'disconnect combination panel to the equipment
cahinet or supplemental equipment cabinet disconnoct The supplemental equipment cabinet
disconnect is requited when the meter base disconnect and the equipment cabinet are not co-located
within a reasonable distance from one another, If the equipment cabinet and the meter base
disconnect are not within sight or an individual would need to cross ohstruetions (roadway, diiches,
ete.] ko shut power off to the cabinet then a supplemental equipment eabinet disconnect is required.

Ensore that the erounding system complies with the grounding retuirements of these Project
Special Provisions, the Standard Specifications and the Plans,

Permanently label all cables at all access points. Stamp or enerave labe] identifications on metal
tags, or neatly and legmbly lettered with permanent ink on nyvlon tags. Provide a unique label
whentifier for each cable and label cach cable immediately upon mstallation. Use component mame
and labeling scheme approved by the Enmaser,

B. 2" Conduit Stub-0ul for Underground Electrical Serviee

At locations with an underground electncal senvice entrance, furmsh and install o 2-inchngd
galvanized sieel conduit stub-out for the onderground semviee entrance condoctors, The 2-inch stub
out will exiend from the meter base/disconnest combination panel to 15 inches below the pround
surface. Provide a ngid metalhe sweeping $-degree clbow to transthon from the vertical segment
to-a horzontal position, Cap the end of the 90-depree sweeping elbow with 2 plastic cap. Bond the

Pape | 20080
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conduit 1o the ground bus inside the meter base/disconnect combination panel in aceordanes with the
MEC.

. DMS Cabinet Feeder Conductors=4 Wire TIWN #8 AWEG Steanded Copper

At locations shown in the Plans install four (4)38 AWG stranded copper feeder conductors lo
supply the 120/240 Volt AC 1o the DMS cabinet. Enswre in the equipment eabinet and/or
supplemental equipment cabinel disconnect that the nectrad bus and ground bus are 1solated.

44 MEASUREMENT AND PAYMENT

Merer Base/Dizconneet Combination Panel will be measured and paid as the aemol number of
eomplete and funchional meter base/disconnect combination panel service locations furnished,
installed and accepted. This item will include the sppropriately sized/quantity service enfrance
eonduetors between the meter socket and commesponding breakers, mounting posts and mounting
hardware, exposed vertical conduit runs to the cabinet, ground rods, ground wire and any remaining
hardware and conduit o connect the elecinicz] service o the cabinet will be considersd incidental o
the meter base/disconnect combination penel The 67 3 677 weated wood post will be considered
mneidental to the meter base/disconnect combination panel.

2" Conduit Stub-Owut for Underground Elcetrical Serviee will be measured and paid as the actual
number of 2”eonduit stub-out for electnical service entrances furmished, installed and accepted.

DMS Feeder Conductor— 4-Wire THWN #5 AWG Stranded Copper will be measured and patd
ns the actual himear {eet of 4-wire #8 AWG copper feeder conductors furnished, installed and
aceepted. Payment is for all three conductors. Measurement will be for the actwal linear footage of
combined conductors after all terminations are complate. No separate payment will be made for
each individual conductor. Mo payment wall be made for excess wire in the cahinets.

Payment will be made under:

Pay Item Pay Unit
Meter Base/Disconnect Combination Panel.....ce eeeivicsseninnsssssnnnsnicimmssimsssn s E1CH
" Conduit Stub-0Out for Underground Electrical Service...o.ccvamsaienipinismeren s Bach
DMS Feeder Conduoctors 4-Wire THWN #8 AWG Stranded Copper_........cccc........ Linear Feet

5. PHONE SERVICE

51 DESCRIFTION

[nstall new phone service including modems with surge protection bacdware al locations shown
in the plans, Comply with the National Electric Code (NEC), the National Electrical Safety Code
(NESC), the NUDOT 2006 Standard Specifications, the Project Special Provisions and all Tocal
orchinances. All work involving phone service shall be coordinated with the Phone Company.

Coordinate with Phone Company to ascertain the practicality of mstalling the phone service at
Pape 15 af 80
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each locaton before performing any work.

5.2 MATERIALS
A. General

Furnish new demareation box including 1" riser with Weatherheads and 1™ conduit for entrance
of the phone service conductors. Furnish phovie type wire mtended for use in wet locations,
Furnish an indwstrial prade modem with o data rate of 56 kbps, Ensure the modens will

automatically reset itself in the cvent of ¢ hardware or software problom. Provide phone line suspe
and lightnmg protectors that are UL rated for industrial use and meet the following specifications:

Technology Selid state with fast acting fuses and resistors
[fsage Telephone Line
Ports Protected 1 (2 Tines per pard)
Connectors RITT/12
| Surge Capacity 12 KA /line
Clamp & Rated Voltaee | 270Y and 200V
Max l:-r-equm:::r 50 MHz
Operating Tm&],erarure -40°F to 185°F
Mux Inline Fesislance 23 (Jhms -
Ratings UL 497A, TECEDI-3, CCTTT (ITU-T) K17

53 CONSTRUCTION METHODS
A, Phone Service

At locations where new phone service 15 required, coordinate with the loczl phone company,
provide all required equipment, hardware, demarcation box, wires, cable, conduis, poles, and etc,
for successful delivery, installation, connection, and activation of the service. Connect the phone
service grounding conductor to the main electrical servies sroundine conductor,

Install the modem and interface with the phene bine surge and lightning protection device and
mako operational,

54 MEASUREMENT AND PAYMENT

The actual number of Phope Service(s) fumished, installed and accepted.  Riser assemblics.
underground and exposed conduit runs to the cabinet, demarcation box, modems, suree protection
devices, wires, serviee hookup and acquisition ensts, ground wire and any remaining hardware and
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conduit to connect the phone serviee to the cabingt will be considered incidental to the phone
service.

Payment will be made under:

6. MICROWAVE VEAICLE DETECTOR (3MVD)

6.1 DESCRIFTION

Furnish new non-intrusive pole-mounted microwavetadar velucle detectors (MWD with
mounting hardware in accordance with the Plans and these Project Special Provistons. Ensure the
MWV D anit functions as a wirckess, out-of-pavement, guecue detection device which can provide
presence, volume, lane oceupancy, speed, and vehicle classification information forup to 12
separate lanes, up to 250 feet away. Ensure the MVD unit is fully progremmable to support multiple
applications wsing simple intuitive software on & Notebook PC,

62 MATERIALS
A. Microwave Vehicle Detector (NMVD)

Ensure the MVD unit functions as a true presence detector and is suitable for mounting on poles
located beside the rondway, or along overhead structure supports. Ensure the unit provides presence
detection of moving andlor stopped vehicles through emulstion of single or dual induction lop
configurations. Fumish units that ean identify vehicle data on & per lane besis with resards to clss
and length of vehicle, Ensure the units can fransmit its data erther throwgh hardwired eonnections to
the Event Processor or vin a bmlt-in wireless serial interface pperating in the 900 MIZ foquency
range.

Easurc the MV wnit is reliable in all weather conditions and enclosed in a water tight enclosure.
Ensure the MVD unit supports varjous builtin communications options including RS 232/485
lnrdwire interface and/or an internal $00 MMz spréad spectram radio modem.

Ensure the wiits wre designed 1o prevenl reversed ossembly or improper installation of
connectors, fasteners, ete, to guard against over, under and wrong polanty of apphed voltage, Frnsire
equipment 15 designed to protect personncl from exposure 1o high voltage during equipment
operation, adjustments, and mainienance,

Ensure the MVD unit meets the following mnimum functional requirements:
Radar Detection

»  Radar detector for vehicle detection operates in 24GHz band
»  Area Covernge Figld ol view defined by:
Elevation Beam Width: 50%

Posz 15 o7 80

34



NC 58 Advanced Clueue Detection Warning Systam Cartsret County
Spot Safely Project: 55 4902AB

Azimmth: Beam Width 129,
Ramge: D230 fee

o Measured Quantitics Volume, gpeed, eceupancy, classificaton
»  Detection Zone (lanes) Lip 1o 12 traffic lanes
s Range (Increment) 1.3 feet (User Defined)
s Zone Widih 7-20 Fect
Interfaces

s Single MS cnimp multi-pin connector providing multiple options of power and
commutcaiion signals.

e Optional 16 built-in isolated contact pairs rated for 100mA at 350 volis AC for
presence indication.

s Isolated RS-232 [ R8-485 port provide per vehicle measurcment data, presence
evient data or statistical data.

s  NTCIP 209 profocoel eplion.

e Built-in wireless serial radio operating at S00MHz with exterual antenma for data
transmission to the Eveni Processor or hardwire connection to the Event Processer,

e Standard 8Mb buili-in memory For data collection.

e Uptional second port or TCEAP-UDE interfacs:

o Traffic data accumulated over user defined Gme intervals ina 10 to 900 sec range,
transmitted via serial cormmunications lines or wirelessly to the event processor

Mechanical
s  Enclosed m NEMA 4X [P-65 polycarbonate water tight cabinet.
e Mounting bracket with locking mechanism to accommaodate tilting in both axes,
s Ensure the mounting assembly is mapufactured from either stainless steel, or
alumitmm, and ean support & load of 20 pounds
s Weight, not including mounting hardware, not to exceed 10 lbs,

Fower
o 3 Watts at 12 — 24 volt AC or DC with plug type transtormers, 95 - 133 VAC (@
G H
o  Power surge of 1KV surge (rise time = 1.2 .gee, hold = 30usee) applied in
differential medeto all lines, power and output, as defined by [EC 1000-4-5 and
EN 61 100-4-5 siandards
Environmental

e Temperature Range 40" o 167" Fahrenheit {93% Relative Humidity)
o Vibration=0.53 0 30 Hz

o Shogkof 10g at 11 meec, half sine wave

= Wind Loadsof not fess ian 130 MPH

Error Tolerances
Ensure the MV unit identifies vehicle presence within each detection zone with 4 95%
aceuracy or greater, independent of the vehicle's direction of travel through the detection zome
during normal (eathic fow and when teuek traffic s 10% or less, Engure the following grror levels
arc achicvahlc.
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NC 58 Advanced Queue Detzction Warning System Carteret County
Spot Safety Project; 55 4902AB

Furnish the MYD unit equipped with the fnllowing Features:

MNTY Dedeclion Sidefired Error
Presence E5%,
Yolume +5%
Lane Cecupancy +534
Average Speed £]10%
Per Vehicle Speed £10%
Length Classification +100%%
Time Event 1.3m%
Inpat Voltage + 3%

s Allow the user to define the contents of transmitied data

* Built-in pon-volatile ash memory of no Tess than 8 Mh for storimg collected
tirne-siamped data and mechaniam for remote data retmeval

+ Provide fail-safc indication by contact closure

o Allow loeal or remote uperade capability of its internal frmware

B. Composite Power/Serial Communications Cable

Furnish a composite power and serial communications cable that provides power connections
and serial communications (R8-232/485) wiring all manufactured into one cable, Furmish cables
manufactured with multiple twisted pair/stranded copper conduclors (AWG #20 or #22) that are
shiclded to prevent crosstalk. Ensure the shield is rated for 300 volts. Ensure the completed cable
assembly 15 suitable for instatlation in hoth a wet location end 15 1V protecied for exposure to
sunlight, Ensure the cable comphes with EIA requircments as detailed in the B1A-232/422/485
standards.

C. MVD Software

Provide user fiendly software to allow for prograrming of operational modes, detection zones
and other celibration and sct up parameters to be performed using a MS-Windows hesed sofreare
and a Notehook PC. Ensure the software allows for both manual and automatic lane configuration
andl verification of correct setup. and disgnostics. Provide software that is capable of saving
verification data and eollected traffic data, as well as, saving and retrieving sensor setup from disk
hile. Provide software that stores up o 8MB of data ineluding speed, volume, occupancy, headway,
el vehicle clasyification,

Provide MVD software licenses for use by the department and by any other agency responsihie
firr metintaining or operating the microwave deteetion system. Provide the Departizent with a license
Lo duplicate and distribute the software ns necessary [or design, maintenzmes, and EMEFEENCY repdirs
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NC 58 Advanced Quoue Detection Warning System Carteret County
Spot Safety Project: 55 4902AB

6.3 CONSTRUCTION METHODS
. Microwave Vehicle Detector

Inswll the MVE unit ac the height recommended by the manufacturer, 1n order to minmmze the
masking ol vehicles so thart all detection zones arc contained within the specified elevation anple as
suggested by the manufacturer. Install conduit and fittings to supply power and/or communications
raceways between the MVD end Event Processorn

Connect the MVD uniis o the Event Processor as shown in the plans through either hardwired
COnnections or vid its internal 900 MHz wireless radio.  Set up program parameters as required 1o
make the system functional and operational.

Test and verify the mounting height and location of each MVD unit to ensure properfaccuraie
detection of both North Bound and South Bound traffic Qow along NC 58 priar to final installaton.

64 MEASUREMENT AND PAYMENT

Actual number of Microwove Pelicle Deteorar Unids) fumished, mstalled, integrated, and
accepted. Payment for dus ftem will include attachment of the MVD fo the DMS Structure.
mrounding equipment, sures protectors, conduit, connectors and raceways, noise filters, and all other
equipnent, testing and lsbor reguired to furnish a completed assembly. No separatc payment will be
mae for software configurarion required to install the MVD it and integrate with the svstem.

Aetual number of Microwave Felifcle Detector Unit with fnternal Rodio assemblies furmished,
installed, mtegrated, and accepted. Payment [or this ilem will include attachment of the MVD to the
DMS Strueture, the addition of the 900 MHz senial radio, site testing, “Data [ntegrity” radio feld
lesting, coaxial cable, surge protection, conduit, conneclors and raccwsays, antennz mounting
hardware, antennas, coaxial cable shield srounding hardware, and 2!l other items, equipment, and
lahor required to furnish a completed zssembly. No separate pavment will be made for software
configuration required 1o install the MVD unit and intcgrate with the system.

Actual linear feet of Composite Power/Serial Communications Cable furmished, mstalled and
accepied. Payment will include all labor associated with installing and termmmating the cable and its
assemblics,

Payment will be made onder
Pay Item Pay Unit
Microvwayve Yehigle Dietector Dl i s s s i s s i s v s sinine. ., Fo8h
Miecrowave Vehicle Detectar Unit with Internal Radit .. . e essesses seesnsssssssscsnsesssens R ch
Composite Power/Serial Communieations Ciable.auiceniiiion e eenensscliinear Feet
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NC 58 Advanced Queue Detection Warning System Carteret County
Spot Safety Project: S5 4902AB

7. EVENT PROCESSOR

7.1 DESCRIFTION
A, General Requirements

Furnash and install an Event Processor in accordence with the Plans and these Project Specil
Provisione. Provide an Bvent Processor that lius a shelf mowunt design and that comes complete with
software that runs on a PC or Notehook Computer,

Ensure the Event Processor’s Software provides for the progremming of command parameters
and event defimtions. Ensure the system can record and upload event functions to the PC or
Notctook computer at the project site and via u dial-up phone connection over a 36k baud mocden.
Ensure the software is password protected.

The two scparate MVD units provided for this system will datect two lanes of traffic flowmg in
apposite directions. The MVD units will be lecated on oppesite ends of the NC 58 Bridge in Cape
Carteret, NC and will be installed approximately 1 mile apant. The system will select one of the
following messages to display on the appropriate DVS sion based on the traffic data the Event
Processor receives from both MVD units.

HIGH PRIORTTY = Stopped Traffic Ahead

LOW PRIORITY = Slow Moving Traffic Ahead
(The selection of either the Higher or Lower priority message will be determined usin Zuser
seleciable threshold parameters associated with vehicle speeds and lane occupancy).

MVD Unit #1 and MVD Unit #2 shall continue to poll bogh travel lanes and send date over @
user selectuble “data collection period” to the Event Processor lo evaluate ifeonditions exist ot ether
DMS location to necessitate fuming on a message Once conditions exist in either lane of waffic, at
onc or both DMS locations, o necessitate tuming on 2 message, the event processor shall send a
contact closure signal to the appropriate sign location.

In addition to displaying the appropriate DMS message, ensure that the software allows the vser
to seleet the amount of time alloted for the “data collection period™. The time oul function, the
minimum amount of time to display the message even after the condition has terminated. shall be
user selectable as “X™ number of “data collection periods™. Alsp, ensure the sofiware does not dip
the contact closure at the end of a dmeout function, if the eondition is still present, Ensure the
software has user programmable features that based on vehicle speed and Lane occupancy will allow
the appropriate priority message to be displayed.

Interface the Event Processor gt Master location with the following:

1) 900 MHz Wireless Contact Closure Radio for communication with the Remote Loested
DM,

2} 900 MHz Wireless Serial Rudio for edmmunication with MVD Unit #2 at the remote
location.

3) Hardwired connection to MVD Unit #1 at the Master location
4) Hardwired connection to the DMS a1 the Master lpeation.
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MC 58 Advanced Queaue Detection Warning System Carterst Count
Spot Safety Project: S5 4902A8

House the Bvent Processar, Wireless Comtzact Clasure Racho and Wireless 900 MHe Senial Radio
i the DMS Coenuoller Cabinet

B. 800 MHz Wireless Contacr Closure Radio

Prowide a eonlact closure radio syslem to provide the communications Tink between the Bvent
Processorand the DMS sign located on the south side of the NT 58 Bridge. Provide a contact
closure wireless system with-a bi-directional, full duplex communications channel between two
“linc-oT-sight” antermas usiog license free, spread spectum technology operaling in the 902-928
MHz frequency hand,

Furmsh matenal snd workmanship conforming to the Nations] Tlectrical Code (WNEC), the
National Electrical Safetv Code (NESC), Underwriter's Laboratories (LJL) or & third-party listing
agency accredited by the Worth Carolina Department of Insurance, and all local safety codes n effect
om the dute of advertisement,

C. 900 MHz Serlal Radio

Frovide a 200 MHz spread spectrum medio to provide the communications link betwesn the
Event Processor and the remote MVD unit located on the south side of the NC 58 Bridge. Providea
serial radio sysiem with 2 bi-directional, full duplex commumications channel between two “line-of-
sight” antennas using license free, spread spectrum technology operating in the 902-928 MH:x
frequency hand.

Furmsh mztenal and workmanship conforming to the National Flectrical Code (NEC), the
National Flectrical Safety Code (NESC), Underwriter's Laboratories (UL) or a third-party listing
ageney accrediled by the North Caroling Department of Insurance, and all loeal safety codes in effect
on the date of advertiscment.

7.2 DMATERIALS
A, Event Processor

Pravide a fully programmabie shelf mount Event Processor unit capahle of processing data from
up to & MVD stations. Fnsure thet the Event Processor is capable of monitaring up to 16 pre-defined
Complex Boolean events using up to 4 parameter-limit conditions. Ensure that based on these
preprogrammed parameter-limit eonditions the Event Processor will send & contact closure oulpul to
the appropriate DMS. Ensure the Event Processor’s software allows for a programmable response
deluy,

Ensure the unit has two commumication ports thar will allow the Event Processor t interface
with & Nutebook Computer and the MVD units, Ensure the Eveént Processor his a minimum of 2 Mb
of date storage capability,

Enzure the Evenr Processor ¢an receive daln from a loeally hardswired MVD eonnected to itz
gerial communications part. Additionally ensure the Event Processor can receive data from ather
MV D units over a wireless link connected fo the same serial port using a Y-Type serial cable

Pase 20 o 50
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NC 58 Advanced Quaua Detection Warning System Carteret County
Spot Safety Brojoct: S5 490248

Ensure the Event Processor supporis amminum {lrﬁi_gbL (#) Open Collector contact dlosure
output pairs rated at 30 VDC, SA, polarity sensitive, Ensure that the contact closure output remumns
in effect as long as the condition persials mcorporatng o preprogrammed delay 1 desired,

Ensure the Event Processor rioets the mintmum Enveranmental Conditions:

Temperature Range =35% 10 LE65°F

Power 2V DT or AC

Power Consumption (1.5 watts (Standalone)
Huomadity 93% Retative [Humidity
Vibration 2g up to 200Hz sinusoidal
Shock Sy 11} ms half sine wave

Provide the Event Processor with set up software that allows for vanous communicatinons
options with the MVD stations as well s dialup exchange with the Division 2 — Traffic Managerment
Center. Ensure the set up software is user fiendly and provides event definitions using simple tabies
along with remote or local event stzfes, da= and diapnostic display, eie. Ensure the Event Procesior
system has a fail safe desipn for power failure by opening the contact closure ontput during a powsr
failire.

B. 2008z Contacl Closure Hadio

Furnish a spread spectrum contact elosure sadio modem with internal Gime delay capabilities
designed specifically for ONVOFF applications ineluding antennag, coaxial cable and mounting
hardwure, and configuration sofiware. Desien radio modems to work T “peint-to-point”, “point-to-
multipoint”, “multipoiat-te-point”, and *multipomt-to-multipoint™ confipurations. Ensure the conhct
closure radio modem meets the following mmimom requirements:

o License free (ISM) Spread Spactrum mdio band (D02 - 928 MHz)
» Utilizing Frequency Hopping Technology (Direet Sequence Spread Speclrum Technelogyis
nat seceptable)
e Bi-Dircetional communieations and the ability to confirm switch closure at the remote gite
o Capable of operating as & Master, Remote/Repeater, or remote
» ['rogrammanle Radio Frequency (RF) output levels of 1mW, 10mW, 100mW, or | Watt
e A minimum of 128 user-selecizble radio frequency channels, with 64 available hopping
sequenices (2 non-overlepping)
s 16 bit Cyclic Redundancy Check (CRC) / error checking with auto re-transmit
Irovide Forwerd Ervor Comrection (FEC) as standand
16 Bit encryption
Receiver Sensitivity of —113 dBm @ 10 BER
Programming Port: RJ12
Anterma Port: Reverse Polanty - Threaded Normalized Connector-Female (RP TNC-F)
anfEnng connector
Pre-programmable timer outputs for up to lwo hours
Relay Input: 0 <24VDC (ground activated)
Relay Outputs: ¥ digital open eollector (Max S0ima load current per output)
Power Requirements (Typical):
« Wall adapter: 120 VAC UL/CSA wall cube plug-n module with 6 to 30 Volt DC cutput.

L]
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NC 58 Advanced Queue Deteclion Warning System Carteret County
Spol Safety Project: 55 4902A8

e Typical curment draw <TI0 mA {standhy), <125mA & 100mW outpot sefiing (during
Transmit)

o Operating temperature of 40 10 +165 deorecs T

e Humdity: 95% Non-condensing

» Front panel LED indicators for:

e Power/BF hink stats
o Toput Active per channel
»  Qutput Active per channel

e Shelf Mount Design

C. MMHz Serial Radio

Furnish license free 902 — 928 MHz radio modems with anteanas, coaxial cable and mounting
hardware, und configuration soliware. Design radio modems to work in “point-to-point™, “point-1o-
multipoint”, “multipoint-to-peint”, and “multipoint-te-multipoint™ configurations. Emsure the spread
spectrum wircless radio meets the following nunimum requirements:

License free (1SM) Spread Spectnim radio band (902 — 928 MHz)

Frequency Hopping Technelogy (Direct Scquenee Spread Spectrum Technolooy is not

acceptable)

Bi-Dirgciional, Full Duplex

Programmable Radio Frequency (RF) output levels of ToW, 10mW, 100mW. or 1 Watt

A minimum of 132 user-selectable radio frequency chennels, with 62 avaiiable hopping

sequences (2 non-overlopping)

R5-232 interface capable of eperating from 1200 bps to 115.2 Kbps. with & or 9 bit formator

1200 bpa Bell 202

DRS-F comnector for R8-232 port

Maximum of § mSec. end-to-end lateney

14 hit Cyclic Redundancy Check (CRC) error cheeking with auto re-transmi

Built-in stere-and-forward (single radio repeater — back to back radio set-ups are not allowsd

to accomphish this function)

32 Bit encrypiion

Receiver Sensitivity of —110dBm @ 10*-6 BER

Anlenna port: Reverse Polarity - Threaded Normalized Connector-Female (RP TNC-F)

antenna connecior

Front panel LED indicators:

=  Powir

o Transmit Data

o [leveive Datn

e Dhata Port Tndicator

Urperating temperature of 40 Lo+ 53 degrees F

Hurmidity: 95% Mon-condensing

Power supply requiremenis;

o Wall Adapier; 120 VAC UL/CSA wall cube plog-in moduls with 12 VDC, | Amp,
nomingl gutpul

Paime 27 " R0
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NC 58 Advanced Queus Detection Warning System Carteret County
Spot Safety Project: S5 4902A8

o Typical cumrent draw ol no greater than 355 mA when powered with 12 VDC inpat, and
teansmitting | Watt of RF output power.
*  Badio Sleep mode with a maximum current deave of <l A,
»  Shelf mounted design

Furnish a Radio Frequency Signal Jumper constructed of an RG-58 Coaxial Cable with Reverse
Polarity - Threaded Normalized Connector-Male (RP TNC-M} en one end for connection to aradio
umit and a Standard N-Type Male Connector on the other end for connection Lo the lightning
arrestor. Frovide the jumper in 6-foot longths.

Fumish an R8-233 data mnterfoce cable to be installed between the radio modem and the feld
device's R8-232 interface, Ensure cable is a minimum of 6 feat long.

Ensure that inatalling the wireless radio system with the Event Processor unit does not Téguira
any ficld device modifications conceming hardware or soffware.

D. Other Radio Requirements
i, Software:
Furnish units with a Window Based™ software program that uzes 2 GUI (Graphical User
[nterface) to provide “remote pro aremiming, radio configuration. remote mainisnance, dizsnostics

and spectrum analyzer™ features.  Provide all future upzrades for confisuration at no additianal
charpe;

Ensure the radio modem i conficurable from a smgle location (Le. master radio locatian) via
supplied software (no extra cost). Famish softwsre supplied with drivers to allow easy set-up,
Furnish complete instructions for system programming.

b. Directional Antenna (Yagi):

Furnish a directional antenna that will allow the system to functicn as designed. Fumnish an 8.5
dR Gain antenna that meets the following minimum specifications:

Pags 23 0f 80
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NC 58 Advanced Queue Detection Warning System Carteret County
Spot Safety Project: 55 490248

(8.5 dB Gain)

Frequency Range BOE - SL0 MHz
Nominal Gamn R.3dR
Fromi to Hack Batio e | 12dB
Horizontal Beamwidth {at half power points) 63 degree

| Vertical Beamwidsh (at half power points) 55 degree

| Power Rating, UHF Frequeney 200 Waits

{ Liohfning Peotection DC Ground B
Termination Comxial pigtsil with a Standard N-Type

Femmale Conpector

lopedance 3 phime

| Lenwih 4

| Rated Wind Velocity 125 mph

| Rated Wind Veloeity {with 0.5-mch radial jce) 100 mph

| Projected Wind Burloce Ares (ot plane equivalent) | 026 R s},

| Bumber Eloments A

| Allows for Vertical or Hodzontal polarization
Minnmum separation distance from persons installing | o7

| &nd wsing an active device

| Minioum separation distance from other RF sources | 6.5

I mcluding rading and antennas

| Welded ponstruction

c. Antenna Mounting Hardware Kit:

Furnish an antenna mounting kit to support the antenna when attached to & metal pole, mast arm,
or wood pole. Furnich the following materials or an approved equivalent.

PELCO Pt 4 AB-D121-42 Cuantily |
L3 Astro Mini-Bracket, Fits 47 to 12,77 Pole
Thamieter
PELCO Part # SE-0436-18 Quantity 2
LE"NPS x 18" Aluminum Pipe, Threaded on
hoth cnds
PELCO Part # SE-(457 | Quantity |
Sermated 90 Degree Elbow L
PELCO Part # SE-0345 Quantity 1
.57 'NPS 1 2" Aluminom Notched Coupling
PELCO Part # SE-{36] Graantity 1
13" NPS x 78" Aluminum Octagonal Closurs
Cap

d. Ceaxial Cable:

Furnish a coaxial cable to provide a link between the antenna and the lightning arrestor that
meets the following minimum specifieabions:
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MNC 58 Advanced Queue Detection Warming System Carteret County

Spot Safety Project: S5 490248

Attenuation (dB per 100 feet) (@ 900 MHz 3.9dRB k
Power Rating (7 900 MHz 0.58 kW
Center Conductor 0. 108™ (2.74 mm) Copper Clad Aluminum
| Diclectric: Cellular PE 02857 (7.24 wum) ] i !
Shield Aluminum Tape — (1.291" (7.39 mm) =l
Tinned Copper Braid —0.320" (8.13 mm)
Jacket Black UV protected polyethyleac

Hepd Radizs

177 (25,4 mm) with lexs than 1 ahim mnpedance
| change at bend

Tmpedance

| 50} phims

Capacitance per foot

End Connectors

255 pif

Standard N-Type Male Connectors on both ends |

¢. Standard N-Type Male Conneetor

Furnish Standard N-Type Male Connector(s) of proper sizimg to mate with the 200 senics cexial
cable and utilizes a erimping method to secure the conncetor to the coaxial cable Fumish a
connectar that reets the following minimum specifications:

2} Center Contaei: Gold Plated Berylhum Copper-{spring loaded — Non-salder)

by Outer Comact: Silver Plated Brass
o) Body: Silver Plated Brass

d) Crimp Sleeve: Silver Plated Copper
g} Diclectrie: Tetion PTFE

[} 'Water Proofing Sleeve: Adhesive Lined Polyolefin - Heat Shrink
o) Attachment Size: Cnimp Size 04297 (10.89 mm) minimumn hex

Electrical Properties:

a) Impedance; 30 ohms

b) Working Voltage: 1000 vims (max)
¢) Insertion loss: 0.1 x + Fghz

d) VEWR: 1.25:1 (max) up to 3GHz=

Provide instrictions on properly installing the connector,

f. Coaxial Cable Shicld Grounding and Weatherproofing Kits:

Furmish & Coaxinl Cable Stield Grounding Kit containing components that will adequatel y bond
and ground the cable shaeld to the pole ground. Ensure the grounding kit camplies with MIL-STD-
188-124A Spealications “Military Standard for Grounding, Bonding and Shielding” for coaxial
cable and protects the cable from lightriing currents in excess of 200kA. Ensure each kit is supplicd,

a8 o munimum, with the fllowmp:

o [Proformed Strap: 24 Gauge copper strap that is & minimum of 125/8-inch (41,3 mum)
long end is sized Lo mete with the 400 geries coaxial cable

e Tensioning Hardware: Copper nuls and lock washers

=  Crounding Lead Cable: #6 AWG, stranded, insulated copper wire

*  Instructions on properly installing the shield grounding s ystem
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Furmish & Weatherproafing Kit confaming componcnis that will prolect the coexial cablé ghield
grounding systemn against the ingress of moisture and prevent vibrations from loosening the
connections. Ensure the weatherproofing kit is supplied, as a minimum, with the folldwing:

e Buty] Mastic Tape: 323/4 inches (Y5.25 mm) wide by 24 inches (609.6 mm) long:
{approximately)

# Eleetrical Tape: 2-inch (50.8 mm) wide by 20 inches (508 mm) long (zpproximately)

= Instructions on propecly installing the weatherproofing system

g. Lightning Arrestor:

Fumish a lighining arrester installed in ling between each antenna and its desipnated radio
modem inside the equipment eabinet. Fumish 4 lightning arrestor that mests the following minmum
specifications:

o Surpes 20kA, SOOMHz to 20CHz< 1.1 ] VEWR

[BkA, B0OMHZ 102 3GH2 < 1.1 : 1 VEWR
TMOMHZz o 2.7GHz < 1.2 | VEWR
* Insertion Loss: 20.! d8 over frequency range
o Max Power: 500w @ 2200MHz (750W @ 1 22°F/50°C)
RF Power: 300 Wans
Let Through Voltage: £=/- 3 Voliz for 3kA @ §/20 us Weveform
Throughpui energy: < 0.5 pJ for 3kA @ 820 ps Wavelorm
Temperature: 20 to 185° F (40 10 §5° C) Storape/Operating 122° F (50° ©)
Yibration: 1Gat 3Hz up to 100Hz
Unit limpedance: 500
VSWR: 1.1:1
Frequency Ranee: S00 MHz to 2200 MHz
Multistrike capability
Low sirike thronshoot eneroy
= Flange mount and bulkhead mount options
= Standard N-Type Female Connector on both the surge side and protected side connectors

T3 CONSTRUCTION METHOQDS
A, General:

Install and interface the Event Processor in the DMS Naster Cabinet with the Serial Radio, Contact
Closure Radio, and MVD Unit #1. Additionally, interface the Event Processor’s contact closure
ootpois with the DMS conmoilen

Upon installing all devices permanently mark all cables with cable number and information
destgnating from/to units and associated connectors. Provide lzhels to identify the equipment as part
of the Evenl Processor System inside the DMS cabinet. Supply power to Event Processor, and all
radio equipment from an AC outlet in the DMS cabinct

Install the Event Processor and set up the software using a Notebook PC and input imitial
software configurations for the Advanced Queue Detection Warning System outhined in these
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Project Special Provisions. Program the Evenl Processor with the predehined events once approved
by the Enginecr. Set up software parumeters {or the Event Processor and dialup serviee as wellss
event notification parameters {conditions, phone number(s), etc.)

Install the Event Processor in aecerdancs with the manufactarer’s installation instructions. Install
the Wireless Radip Devices in gecordanes with the manofacturers installation instrochons.

FPerform o radip path Site Survey test before installine any wireless eguipment. Easure he
test evaluates the Signal Strength (dBm), Fade Margin (@B), Signal-to-Nowse Ratio, Data Integrity
(poll test), and a complete frequency spectrum sean. Ensare the radio path site survey test is
performed using the supplied brand of radio eguipment to be deploved. A 98% success rate witha
minimum of 1.00U uninterrupted polls will be considered aceeptable when performing the “Data
Integrity™ field 1esis 1o determine optimal signal strength throughpot acoeptance. Provide the test
results o the Engineer for review and approval, Submit copies of the test results and colored copies
of the freguency spectrum sean along with an electromic copy of this mitmmation.

Mount the antennals) tothe OMS structure by o method recommended by the manufacturer and
approved by the Engmeer of Reeord for the DMS Structure Design.  Ensure the antenna(s) avoids
conflicts with ather utilitics (separation distances in accordance with the guidelines of the Naticnal
Electrical Safery Code). Secure the antenna mounting herdware to the strueture and route the
coaxial cable soch that no strain is placed on the coaxial conneetors and the cable. Route and secure
the condmis and raceways 1o thestruchire i a method approved by the Engineer.

[s1al] the coaxia] cable shield grounding system by carefully remioving the outer jacket of the
coaxial cable without damaging the cable shicld. Install the shield grounding system following the
eahle manufacturer recommendations. Install and make weatherproof the conneetion vsing the
approprigte weatherproofng materials and following the manufacturer’s recommendations. Cin
metal poles. secure the #6 AWG grounding lead eable to the pole using an Engineer epproved
method.

Do not exceed the | -inch (23-mm) bend radivs of the coaxial cable as it raverses from the
device to the antenna assembly. Connect the lightning arrestor to the coaxial ¢able in the equipment
eabinet Properly oroimd and secure the arrestor in the cabinet. Permanently label oll eables entering
the cabinct: Ensure that the power supply for the radio unit is NOT connected to the GFCT receptacle
cireuit Jocated in the cabinet. Place a copy ofall manu facturer equipment speci fications and
instruction and maintenance manyals in the sguipment cabinet.

Perform diagnostic test to ensure that all communications channels are functional between the
Event Proceszor and the MWD unite, and Event Processor and the DMS signs.

74 MEASUREMENT AND PAYMENT
Armuz] nanber of Fvent Proeessorfs) furnished, installed, and accepted, This item ineludes all
wiring. cabling. and hardware and software necessary to install and program the Event Processor and
mrarface the device with other equipment. The quantrty of Event Processors, messured as provided
above, will be paid for at the contract unit price each for "Event Processor”,

Actna! numbar of WM Contact Closure Radia () furmshed install and 2ecepied. This 1tem
includes the appropriate sized antennas), coaxial cuble, coasial cable shicld grounding system with
waatherproofing, lizhtning nrrestor, Labeline and mounting hardware, eonduit, connegtors angd
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raceways and any integration.  The quantity of 900 MHz Cantact Closure Radins, measured as
provided above, will be paid for at the contract unit price each for “600 MHz Contact Closure
Radia".

Actual number of SOUMIfz Serial Radiofs) funished installed and aceepted. This item includes
the appropnate sized antenna(s), oaxial cable, coaxial cable shield grounding system with
weatherproofing, lightning amrestor, labeline ond mountin ¢ hardware, conduit, connectors and
raceways and any mtegration. The quantity of 900 MHz Serial Radios, measured as provided above,
will be pard for af the comtract unit price each for “9000 MH= Serial Radio”.

All power supplies, power cords, adapters, antenna mounimg hardware, connectors, serial
cables, installativn materials and configuration soffware necessary to complete this work, including
the radio path site survey test and warranties, will be incidentsl. Final payment will be made when
work is accepted by the Enginecr.

Poyment wall be made under:

Fay ltem Pay Unit
Event Processor @i oca... e e e i £ e — T ]
200 MHz Contact Closure Radiooooo oo e iassnsszssnsines B CH
900 MHz Serial Radio. oo . ORI [ |

8. DYNAMIC MESSAGE SIGN

8.1 DESCRIPTION

Fumish and install Dynamic Message Sign systems that aceept contact closare inpuls from
external device(s). The DMS controller will display a unigue preprogrammed messagze on the sign
in response to each input and/or combination of inpuis. See Section Titled “Event Processor™ for
wirther details on these reguirements,

To ensure compatibility with the existing DMS concrol software deployed in the region, furnish
NTCIF compliant DMS's that are compatible with Daktromics Venguard software, Add and
vorfigure the new DMS in the system vsing State furnizhed Van guatd software and computer
systemn, Furnish, inatall, test, integrate and make fully operational the new DMS at location shown
on the project plans.

Furnish an operating DMS system consisting of, bur not limited to. the following:
s Full Matrix LED DMS capable of displayine thres lines of eight 18 characters,
s  DMS support structure and mounting hardware

*  DMS controller, Uninterruptible Power Supply (UPS). cabine and scesssories with
intereomneet and pover cabling and conduit,

* Electnical and phone service and related equipment,

*  All other equipment and sncidentals required for furnishing, installing, and testing System
and system components.
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Use only UL listed and approved electronic and electrical components in the DMS system,

3.2 PREAFPROVED DYNAMIC MESSAGE SIGNS
The tollowing DMS’s are preapproved for delivery under this Project Special Provisions.
o  IMAGO signmodel AF0-252A4-1002V,
e IMAGO sion mode] AFG-2S2A4.0705H,
»  Daktronics VF-X3X VF-2420-27x60-66-A,

With the seleetion of a DMS from the above list. the Contractor will not bi required to suberiit
catalog cut sheets for the sign parts. The Contracter will provide shop drawings to ensure sign
enclosure meets AASHTO wind requirements and structural requirement of NEMA TS4-2005 and
thesa Pregect Special Provisions.

8.3 MATERIALS
A. Environmental Regquirements

Conztruct the DMS and DMS controller-cabinet so the equipment withn 15 protected against
moisture, dust; corrosion, and vandalism.

Design the DME system o compiy with the requirements of Section 2.1 (Environmental and
Operating Standards) of NEMA TS 4-2005.

Construct the DMS and housing so that it can withistand AASHTO 2002, 50-year wind speed of
130 MPH.

B. Fuoll Matrix LED Dynamic Message Signs (DMS)

Constroct the DMS to display at least three lines of text that, when installed, are élearly visible
and [egible to & person with 20720 corrected vision from 2 distance of 900 feet in advance of the
DMS at an eye helght of 3.5 feet dlons the nxis.

When displaying three lines, each line must, display at least eight (8) equally spaced and equally
sized alphanumeric individual characters. Each character must be at Jeast |8 inches in hetght and
composed fivm a luminous dot matrix,

1. DMS Entlosure

Conutrict the DS with a meral front or rear aceese enclosure exeluding the face.  Construel the
enclosure of welded alumimum type 6061-T6, 3052-H 38, 5052-H34, or of an Engincer approved
alternate at least 1/8-inch thick, Periorm all welding of aluminum and alomimm afloys in
accordance with the latest edition of AWS D1.2, Structral Welding Code - Aluminum.
Comtmuously weld the seams usme Gas Metal Are Weldimg (GMA W),

Ensure the exterior and interior DMS enclosurs surfaces are manufactured Fom netural, mill-
finish slummum. Remove all gnnd marks and discoloration from the surfices.

Ensure that oll nuts; bolts, washers, und other mountmg snd bending paris und components used
an the exterior of the DMS enclosure are corrosion resistant and sealed against water intrusion.
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Furmish the sign face, exciuding the front pancl, with & flat black, TV tresed, colodast
mutertal. Construct T'V-treated, colorfist border with & mimimom width of 18 inches.

Da nol place a manuiacturer name, logo. or other mioemation on the font face of the DMS o
shicld visible to the motarist,

Pravide three photsclectmie sensors installed inside the DMS eoclosure-monitoring font, back,
el bottom ef the sign ot the north sky.,

Provide power supply moniloning circuitry to detect power failure in the DMS and to
antomatically report this fault to the Control Software. Thisrequirement is in addition to reporting
power failure at the controller cabinet,

Pravide one (1) uccess door for each 10 to 15 pixel wide section of the sien enclosure. Vertically
hinge the doors and desien to swing out from the fice or back to provide access 1o the coclosure
interior. Extend each doar the full height of the display matrix,

Provide a retaining latch mechanism for ench door to hold the door open at a 90-desres angle

Provide for each door 2 minimum of two (2) screw-type captive [atches to lock them m the
closed position, pull the door ight, and compress a gasket located around the perimeter of each dior
Install the gasket around the doors to prevent water from entering the cabinst.

Do not paint the stainless steel bolts on the Z-bar assembly used for mounting ihe enclosure.
2. DMS Interior Environment Contraol

Install a minimum of one (1) temperature sensor that is mounted near the top of the DMS
iterior. The sensor(s) will measure the temperature of the air in the enclosure over a minimurm
range of <A0°F to +176°F. Ensure the DMS controller will continucusly monitor the internal
temperature sensor output and report to the DMS control software upon request.

Design the DMS with enclosure ventilation systein, face panel fog and fros: prevention system,
and safe over-tempersture shutdown system.

Design the DMS venulation system to be thermostatically controlled snd to keep the intemal
DMS air temperature lower then +140°E. when the outdoor ambient temperature 1s +115°F or less.

The ventilation gystem will consist of two or more air intake ports located near the bottom of he
DM rear or side walls. Cover each intake port with o filter that removes airborne particles
measming 500 microns in diameter and larger. Mount one or more ball bearing-type fans &t each
intike port. These fans will positively pressure the DMS enclosure.

Design [he fans and air filters o be removable and replacesble from inside the DMS housing, Ta
ease serviceability, mount the fims no more than four (4) feet from the floor of the DMS enclosurs,

The ventilation system will mave air across the rear of the LED modules in & manner such tha
beal iy dissipated from the LED's, Design the dirflow system to move air from the botiem of the
enclosure towiards the top to work with netural convection to maove heat away from the modules.

Install cach exhaust port noar the top of the rear DMS wall. Provide one exhaust port for cach air
mtake port. Sereen all exhavst port openings to prevent the entrance of inseets and small animals.

Cover-each air Intake and exhaust port with jmaluminum hood attached to the rear wall of tha
DMB. Theroughly seal all intakes and exhaust hoods 0 prevent water from entering the DMS.
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Provide a thermostat near the top of the DMS interior to control the activetion of the ventilation
gystem,

The DMS shall sutomatically shut down the LED modules to prevent demaging the LEDs if the
measured nternal enclosure air temperature exceeds a maximum threshold temperators. The
threshold temperature shall be confi gurable and shall have a default factory setting of 140°F.

3. Face Panel

Frovide each DMS with a single or multiple face panels made of 1/8-inch thick polvearbonate
sheet to cover all of the pixels. Design the face panels to provide 2 high-contrast backeround for the
DMS display matrix, Provide an aluminum mask painted black and to contain an opening for each
pixel or an approved aliernate. Design the operings to be large enough not to block any portion of
the viewing cones of the LEDs. [nstall the musk or the approved altemate on the outside of ths face
pitne].

The polycarbonate will be sealed to prevent water and other elemenis from enterin zthe DMS.
Provide polycarbonate sheets that contain UV inhibitors to protect the LED display matrix from (he
elfects of ultraviolet light exposure and prevent premature aging of the polvearbonate itself, Provide
polvearbonate sheets with the following characteristics:

Tensile Strength, Ultimate: 10,000 PSI

Tensile Strength, Yield: 9,300 PSI

Tensile Strain at Break: 125%

Tensile Modales: 330,000 PSI

Flexural Modulus: 330,000 PS1

Impact Strength, [zod (178", notched]; 17 f-lhsdmeh of notch

Rovkwell Hardaess: M735, R118

Heat Defleetion Temperature Under Load: 264 PSI at 2T0F and 66 PSIat 288F
Costherent of Thermal Expansion: 3.93(10-5 in/inF

Spectic Heat: 0.30 BTUARFE

[nitial Light Trensmittance: 83% minimum

Chimge in Light Transmittanes, 3 years exposure in a Southern latitude: 3%
Change in Yellowness Index, 3 years exposure in a Southern latituds; less than 5%

® @ % ¥ & F & & € & @ 8 8

Mount the LED display modules to the inside of the DMS front face panels. Ensure common
hand tools can be used for removal and replacement.

Faint bluck the DMS front face borders (top, hiottoen, [efi side, and dght side), which surround
the front face panels and LED display matrix 1o maximize display comrast and legibility.

In the presence of wind, the DMS front fice shall not distort in a manner that adversely o ffects
LED messape lepibility.

4. Display Modules

Manufacture cach display module with a standard number of prxels that can be easily removed.
Assemble the modules onto the DMS assembly contiguously w form a continuous martrix to display
the réquired number of lines, characters, and character height.
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Design display modules that are interchempeable and replaccable without using special toals.
Ensure that all power and communication cebles connected to a display module are of the plug-in
type and allows for easy removal for mainrenance anc repair.

Comstruct cach display module as a rectangular amray of 5 horizontal pixels by 7 10 © vertical
pixels. Provide the module with an equal vertical and horizontal pitch between pixels, and columns
that are perpendicular to the rows (i.e., no slant). Design ench module to display:

*  All upper and lower case letters,
e All punctuation marls,

»  All numerals 0t 10 9,

o Special user-ceeaied characters.

Display letters and pumersls over the complete height of the module. Optimize the LED
grouping and mounting angle within a pixel for maximum readability:

3. Discrete LEDs

Provide diserete LEDs with a nominal viewing cone of 30 degrees with a half-power angle of 15
degrees measured from the Jongitudingl axis of the LED. Viewing cone tolerances shall be as
specified in the LED manufacturer’s product specifieations and shall not exceed +- 3 degrees hali
power viewing angle of 30 degress.

rovide LEDe that sre unfinted, non-diffused, high output sold statc lamps utilizing indinm
gallivm alummum phosphide (InGaAlP) technoiogy manufactured by Toshiba or Hewleti-Packard.
No substitutions will be allowed. Provide T! 34, 0.2-inch size LEDs that emit a trug amber color at &
wavelengh of 590 £ 3 nm.

Provide LEDs with a MTBF (Mean Time Betore Failure) of at lsast 100,000 hours of pecmanent
use at an operating point of 140° F or below &t a specific forward current of 20mA. Discrete LED
farhure 15 defined as the point al which the LED's luminous intensity has degraded 1o 50% or less of
its original level.

Obtain the LEDs used in the display from a single LED manufacturer that have a single part
number. Dbtain them from batches sorted for luminous output, where the highest luminosity LED is
oot more than fifiy percent more luminous than the lowest luminosity LED when the LEDRs are
driven at the samo forward current. Tho ot use more than two suceessive angd ovetlapping batches in
the LED display. Document the procedure to be used to comply with this requirement as part
of the catalog cut submittal,

Individually mouni the LEDs on circuit hoards that are at least 1/16" thiek in a manner that
promotes cooling, Protect all exposed metal on both sides of the LED pixel board, except the power
conneetor, from water and humidity exposure by a thorough application of acrviic conformal
coating.  Design the hoards so bench level repairs o individual pixels, including discrete LED
replacement und conformal costing repair is possible,

Operate the LED display at a low intermal DC voltage not to exceed 24 Volts,

Design the LED display operating range to be —20° F to +140° T a1 95% relative humidity, non-
condensing.
Supply the LED manulactorer's technical specification sheet with the catalog cuts.
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6. LED Power Supplies

Power the LEDY Display by means of mulliple regulated swiiching DC power supplies that
operale from 120 volts AC input power and have an outpot of 24 volts DC or less. Wire the supplies
in o redundont parallel configuration that wses mulfiple power sapplics per display.  Provide the
supplies with current sharing capability that allows them to provide equal amounts of corrent to their
portion of the LED digplay. Provide power supplise rated such thar if one supply fails the remuning
supphies will be able to operate their portion of the displey under full load conditions (all pixcls on at
maximum hrightness) and ata temperature of 1407 F.

Provide power supplies to aperate within a mimimum npat voltage range of 190 to +135 volis
AC and withmn a temperatare range of =227 F o 1407 F. Power supply cutput &t 140° F must not
deterlorate 1o lese than 65% of its specified cutput at 70° F. Provide power supplies thit ere
overload protected by means of circuit breakers, and that have an efficicncy rating of at least 75%4 a
power factor rafing of at least 95, and are UL listed. Provide all power suppliss from the same
manufacturer and with the same model number; Design the power driver circuitry o mimmize
pOweEr consumption.

Design the Field Controller to monitor the operational status (normal or failed) of each individual
power supply and be able to display this information on the Chient Computer seresn.

7. LED Pixels

A pixel is defined as the smallest programumable portion of a display module that consise of a
cluster of closely spaced discrete LEDs  Desion each pixel to be a maximum of 2 inckes in
diameter.

Pixels shall be constructed with two strings of LEDs. The number of LEDS in each string shall be
determined by the manufacturer to produce the candela requirement as stated herein.

Each pixel shall produce a lumineus intensity of 40 Cd when driven with an LED dsive carent
of 20 mA per sinng.

Power the LEDs in gach pixel in strings. Use a redundant design so that the failure of an LED 1n
one stiing does not affect the operabon of any other string within the pixel. Provide the sign
controfler with the ability to detect the failure of any 1TED siring and identify which LED strirg has
failed. Submit a complete schematic of the LED power and driver circuits with the catalog cuts

Protect LEDs fom degradation due to sunlight via Hat black Jouvers or a fimetonally equivalent
methodology. Place these lpuvers or equivalent behingd the front panel. Use a method that doss not
reduce the display viewing-ongle below that provided by the LED, Install the louvers or equitalent
in such a way as to promate cooling of the LEDs and so that they are sasily removable for clening
or maintenance,

8. Character Display

Diesign display modules o be easily removable without the use of tools, Position coeling fns so
they do npt prevent removal of an LED pixel bowrd or driver board.

Use continuous ewrenl fo dove the LEDs &t the maximum brightness level. Design the light
levels 1o be adjustable for each DMS / controller so the Enpineer may set levels to match the
luminance requirentents ot sach mstallation site.
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Design the controller to eutomatically detect fatled LED sivings or drivers and iitiate a report of
the event to the Control Software. Design the controller to be able to read the internal temperiture
of the DMS enclogure and the ambient temperature outside the DMS enclosure and réport thesc to
the Control Softwora.

0. Display Capabilities

Design the DMS with at least the following messape displays:
» Stalic display
» Flashing display with Dynamic flash rates

«  Atleast two alemating Static and / or Flashing sequences (multi-page messages)

C. DMS Enclosure Structure Mounting

Mount the DMS enclosurs and interconnect system securely to supporing structures of the type
specified m the Plans Design the DMS enclosure supports and structure to allow gecess to the DMS
enclosure access dooris).

Submit plans for the DMS enclosure, structure, mounting description and caleulations to the
Engineer for approval. Have soch caleulations and drawings approved by a Professional Enginerr
rezistered in the state of North Carolina. and bear his sipnature, seal. and date of acceptane.

Provide removable liffing eves or the equivalent on the DMS enclesure rated fior its total weight
10 facilitate handling and mounting the [IMS enclosuce:

Design the DMS swucture to conform to the applicable requirements of the Stamded
Specifications far Structural Supports for Highwiy Signs, Luminaries, and the seetion tiiled
“Dunamic Message Sign Smucture™ of these Project Special Provisions.

D.TIMSMMS Controller Interconnection

Furnish and install all necessary cabling, conduit, and tenminal blocks to conneet the DMS and
the DMS controller. Use approved manufaciurer's specifications and projeet plans for ceble and
tonduit types and eizec.

E. DMS Controller gnd Cabinet

Fumish and install one DMS controller with accessories per DMS in o protective cabinel. Mount
the controller cabinet on the DMS support structure. The contriller cabinet should be CATLTRANS
fype 3365 or 332 (dependant upon manu facturers” inlemnal components). Tnstall cabinet so that the
hetpht to the middle of te cabinet {5 4 feet,

Fumish a cabinet of sufficient size to sccommodate the additional gquipment required by thase
Project Special Provisions. Ensure the cabinet includes mounting space for the 900 MHz Serial
Radig, 900 MHz Contact Closure Radio, Event Pricessor and any additiomil wiring and hard weare
dasocuated with these items.

Provide the DMS controller with resident software stored in nion-volstile memory, The Contrul
Sottware, controller and communications must comply with the NTCIP standards identified in thess
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project special provisions: Provide sofficient non-volatile memory 10 allow storage of at least 500
mulb-pase messages and o test pottermn prograny.

Furnizh the controller eabinet with, but not linvited to, the {llowing:
» Loadcenter with main and branch circuit breakers

« Power line filtering hvbrid surpe protectors

» Radio Interference Suppressor

« Communications surge protection devices

e [ndustrial-Grade UPS system and local discomnect

= Microprocessor-based controller

s Industrial-prade disl-up modem and interface cable

o [ndostrial-orade telephone line surge and lightning protector
* Serial mierface port for local Liptop computer

e Local control pansl with Remote ¢ Tocal control switch

o Interior ighting and duplex receptacle

* Adjusizble shelves as required for components

=  Temperature control system

e Al intereonnocl hirnesses, conmoctors, and terminal Blodks
»  All pecessary installation and momnting hardware

Do not place a manufacturer name, logo, or other information on the faess of the contrlier
czhinet visthle to the motorist.

Provide cobinsts capable of housing the components and sized to fit space restrictions, Design
the catinet layout for ease of maintenance and operation, with all components essily sceessible.
Submnii a cabinet layout plan for approval by the Engineer.

[.ocate louvered vents with filters in the cabinet to direct airllow over the controller and auxiliary
equipment. and in & manner that prevents rain from entering the cahinet. Fit the incide of the
cabinet. directlv behind the vents, with o replaceable. standard-size, commereially available air filter
of sufficient size to cover the entire vented aren.

Provide a torsionally rigid door with a continuous stainless steck hinge on the sidc thot permits
complete aceess to the cabinet interior. Provide a gasket as-a penmanent and weather resistant seal at
the cabinet door and at the edgse of the fan / exhaust openings,  Use a nen-ghsorbent gasket material
thet will maintam 115 resiliency after [ong-térm expodire to the outdoor environment, Constroct the
daors 5o that they fit firmly ond evenly against the gasket material when closed. Provide the cabinet
door with louvered vents near the hottom, and with air filters us deseribed in the puragraph above.

Provide a Plexiglas rack of appropriate sive af a convenien! Iocation on the inside of the door
store the cabine! wiring diagrams and other related cabinel drawings. Provide a Corbin #2 main
door Jock made ol non-ferrous or stamless steel material. Key all locks on the project alike, smd
provide 10 keys to tho Engineer. In addition, desion the handle to permit padlocking.
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Provide the intzricr of the cabinet with ample space for housin g the eontroller and all assoiaisd
equipment and wiring; use no more than 75% of the wseahls space in the cabinet. Provide ample
space in the bottom of the cabinet for the entrance and exitofall PWEr, commumications, and
grounding conductors and conduil.

Armanie the equipment 50 a5 to permit casy installation o[ the cabling through the conduit so tat
they will not mterfere with the vperation, inspection. or maintenance oF the anil, Provide adjustable
metal shelves, brackets, or athar support for the controller unit and auxiliary equipment. Leave a
3-inch minimum clearance from the bultom of the cabinet to 4l equipment, terminals, and bus bas.

Provide power supply monitoring eiréuitey to defect power failure and to automatically report the
occurrence W the Control Software.

Install two 15-watt fluorescent light strips with shields, one n the top of the cabinel and the other
under the bottom shelf. Design bath lights o awomatical v turn on when fhe cabinet door is opened
and turmn off when the door closes.

Mount and wire a 120V (£10%) GFCI duplex receptzcle of the 3-wire eromiding type in the
cabinet in a location that presents no electrical hazard when usad by service personnel for the
aperation of pawer tools and work Hehts,

Mo cabinet resident equipment shall atitize the GECI receptacle. There shall be one spare non-
GECI receptacle for future addition of cowpmenr

Mount & bug-prooland weatherproof thermostatically controlled fan and safety shield in the lop
of the cabinet, Size the fan to provide at least for two air eachanges per minute. Fuse the fan at
125% of the capacity of the mntor. The magnetiec feld of the fan motor must nof affect the
performance of the control equipment. Use a fan thermastat that is manually adjustable to turn on
between 80°F and 160°F with a differential of not mors than {0°F between automatic tum-on and
tum-off. Mount it in an easily aceessible location, but not within § inches of the fan.

Install sdditional fans and/or heaters as noeded to maintain the iempemture mside the cahinet
within the operating temperatire range of the equipment within the cabinet ais recommended by
equipment manufacturen(s).

1. Wiring
The requirements stated hercin shall apoly wherever electrical wiring 13 needed for my

DMS system assemblies and subassemblies soch as conroller cabinet, DMS enclosure, electrieal
parc! hoards and etc.

Neatly amange dnd sceure the wiring inside the cabinet. Whers cable wires are clamped to
the walls of the control cabinet, provide clamps mads of nylon, metal, plastic with rubber or
necprene protectors, or similar, Lace and jacket aill hamesses, or tie them with nylon tic wrpps
spaced at € inches maximum fo prevent separation of the individual conductors

Ensure all conductors are mdividarlly and uniguely labeted and are elearly visihle withoul
moving the conductor. Ensure all terminal conductors connect to the terminal stp in right
angles. Before tetmination of the conductor remove any excess. The conductor shall be moldad
in such # fashion as to retain its relative position ro the terminal strip if removed from the strp.
Engure no conducior runs across a work surface with the exception of connecting o that wrk
surface. No condueior bundles can be support by fasteners thal support work surfaces, Ensure gl}
eonnectors, deviees and conductors are mstalled in sccondance to the manufactures zuidelins,
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Ensure all wiring complies with the [atest NEC guideling in elfect durin g installation, Mo
conductor ar conductor bundle may hang loose or create 2 snag hazard. Ensure all conduetors are
profected from damage. Ensure all solder joints are made using industry accepted practices and
shall net fail due to vibration or movement. All welds must be in a manner that will not {5l due
to vibration. Ensure that all lamps und control boards are protected from damage.

[osulate ‘all conductors and live terminals 5o they arc not harardous to maintemance
porsonmnel,

Route and bundle all wiring comtaining line voltage AC and / or shicld it from dll low
voltage control cireuits.  Install safety covers to prevent secidental contact with all live AC
termmals located inside the cabinet.

Use industry standard, keyed-type comnectors with a retaining Festure for connections to the
Controller.

Label all equipment and equipment contrels elearly.

Supply each cabinet with one complete set of wiring diagrams that identify the color-coding
or wire tagging used in all connecnons. Furnish s water-resistant packet adequate for storing
wiring diagrams, operating instructions, and maintenance manuals with cach cabinict.

2. Power Supply and Cirenit Protection

Design the DMS and controller for usc on a system with a line voliage of 120V + 10% ata
frequency of 60 Hz +3 Hz Under nommal operation, do not allow the voltage drop betweoh no
lozid and full load of the DMS and 7ts controller to excead 3% of the nominal voltaze.

Blackout, browpout, hunting line noise, chronic over-voltage, sag. spike, surge, amd
transient effects are considered tvpical AC voltage defects. Protect the DMS swstem eguipiment
5o that these defeets do not damage the DMS equipment or interrupt their operation. Equip all
cabincts with devices fo protect the equipment in the cabinet from demage due to lightning and
external circuil power and current surzas,

3. Circuit Breakers

Protect the DMS controller, accessories, and cabinet utilities with thermal magnetic sircuit
bregkers. Provide the controller cabinet with 2 maln circuit breaker sized pecording to theNEC,
Use appropriaiely sized branch cireui: breakers to protect the controller and accessories wad for
servicing DMS equipment and cabinet utilities.

4. Surge Suppressor

Install and cleatly label fltering bvbrid power line surge protectors on the load side of the
branch cireuit breakers in 2 manner that permits casy servicing, Ground and electrically bond the
surge protector to the eabinet within 2 inches,

Provide power line surge protector that meets the following requirements;

P'eak surge current oceurrences 20 mnimum

Penk surge current for an 8 x 20 microsecond wave | 20,000 amperes
shape

Clamp voltage 280 volts (@ 20K A
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_Rq::ip{:»:rs:: tim Voltage never exceeds 250 volts dunng |
gurge

Maximum current kor fltered ourpuat 20 amperes for 120VAC*

Tempetature range -10°F 10 +130°F

* (Tapable of handling the continuous current to the equipnient

5.  Hadio Interference Suppressor

Pravide each controller cabinet wath sufficient electrical and electronic noise suppres sion b
cnable all equipment in it to function properly. Provide one or more radio interference
suppressars (LIS ) connected between the stages of the power line surge suppressor that minimize
interference senerated in the cabinet in both the broadeast and the airemaft frequencies. Each RIS
must provide a minimum attenuation of 50 decibels over o frequency range of 200 KHz 10 75
MHz Clearly label the suppressor(s) and size them at least at the rated current of the main
circnil bresker but not less than 50 amperes.

Provide RIS that are hermetically sezled in a substzntial metal cese winch is filled with &
suitable insulating compound and have nickel-plated 10/24 brass stud terminals of sufficen|
external lenath 1o provide space to conneet #§ AWG wires. Mount them so that the studs cannot
h= tumed i tha case. Properdy insulate ungrounded fenminals from each other, and maintain a
surface linkage distance of not less than %" between any exposed current conductor and any
other metallic pars. The terminals must have an insulation factor of 100-200 ML, dependent on
external circuit conditions. Use RIS desiened for 120 VAC = 10%, 60Hz, and which meet the
standards of UL arud the Radio Manufacturers Association.

f. Communications Surge Protector

Equip the cabinet with properly labeled hybrid data line surge protectors that mesat the
following genceal requirements:

Surge current occurrences at 2000 ampere, 8 X 20 =0
microsccond waveform

Surge current occurrences at 40K ampere, 10x70U >80
microsecond waveform

Peak surge current {or 8§ x 20 micosecond wavetorm 10,000 A (2500 Aline)

Peak surge current for 10x700 microsceond waveform 500 Adine

Responso tme < | namdsecond

Senes resstanes < |50 B

Average capacitance 1500 pF

Temperature range -10°F to 130°F

Clamp Voltage As requared to match equipment m
application
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7. Lightming Arrester

Carteret Counly

Protect the system with an Ul-approved lightning arrester mstalled at the main swvice
disconnieet, 1tshall meet the following reguirenients:

Silicon Oxide Vanstor

Type of design
Yoltage 120/240 Single phasc, 3 wires
Maximuwm current 100,000 amps
"-ej aximum energy | 3000 joules per pole
haximum number of surges Unlimited

Response time one milliamp tost

3 nanpseconds

Response time to elamp 10,000 amps

10 panoseconds

Response time to clamp 50,000 amps

25 nanoseconds

Leak current at double the rated voltage Nooe

| Ground Wire Separate

Protective devices may share & common neotral bus line from their point of anachment o
the back panel neotral bus.

8. Uninterruptible Power Supply (UPS)

Provide the cabinet with an industrial grade UPS unit with AC line volmge condititing
capahility, pperating on & 120 volis AC, 60 Hz commercial line voltage. The unit must supply
continuous power lo operate the equipment connected to It if the primary power fails. The UFP§
rmust detect 4 power failure and provide backup power within 20 milliseconds. Transition te the
UPS source from primary power must not cause |oss of date er damage to the equipment keing
supplicd with backup power. Provide an UPS with ar least six (6) ouwtlets for supphing
conditioned AC voltage to the DMS controlicr, Event Processor, 900 MHz Serinl Rudio, 900
MHz Contuct Closure Radie and the industrial-grade diel-up modems. Equipment connected
to the UPS must aperate withoot interruption during line voliage vanations of 88 volts AC to 140
volts AC. Provide an UPS capable of operating within an ambient t=mperature range from =<0 F
to 1857 F and at up to ¥5% hum:idity, non-condensing.

Provide a UPS unit capable of supplying 30 minutes of continuous backup power to the
equipment conngcted to 1t when these equipment are operaing at full load,

9, Controller Communieations Interface
The eentroller will have the following interface ports:
s  An EIATIA-232E port [or remote commiunication using NTCIP
s A1 10/100 Etherngt port for remote commumication using NTCTP
o An EIA/TTA-232F port fir ansite access using a laptop

o An EIAMIA-232F auxiliary port for comemumication with @ ficld device such as a
LIPS
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s RS422/185 port to communicate With S1g0

coptroller to be addreszed across a dial-up or cellular phone link, Provide communications data
rranstmission al a user-selectable asynchronous rate hetween 1200 and 56 kbps.

Equip the cantroller cabiret with all modems wnd ollier equipment necessary 1o allow the

10. Controller Local User Interface
Provide the controller with a Local User Interface (LUT) for at least the follewing funetions:

o On/Off Switch: controls power to the controller.

o Comtrol Mode Switch: for setting the controller operation mode fo cither remote or
local mode:

LCD Display and Keypad: Allow user to navigaie through the contraller menu {or
conficuration (display, communications parameler, ete) running diagnostics, viewing peripherals
status, message creation, message preview, message activation, and cte. Furnish a LCD display
with a minimum size of 240x64 dots with LED back light. Provide a 4X4 keypad.

11. Controller Address

Assien cach DMS controller @ unigue address. The DMS controller compares its addres
with the address transmitted by control software; i{'the addresses miateh, then the controller
processes the accompanying data

12. Controller Functions

Design the PMS controller to continuously control and monitor the DMS independent of the
Control Software,

Design the controller to display on the sign a message sent by the Control Seftware, a
messape stored in the sign controller memaory, or & message craated ve-sile by an operator usmg
the controller keypad.

Provide the DMS controller with a watchdog timer to detect voutroller fuilures and to Teset
the microprocassor, and with a battery backed-up clock to maintein an accurate time and date
elerence. Set the elock through an external command from the Control Software or the Locs!
User Interfane,

13 DMS Controller Memory

Furnish sach DMS controller with non-volatile momory.  Use the non-volatila memory 1o
store and reprogram at least one test patiern sequence and 300 messagss containing & Mimnem
of two pages of 45 characters per page. The Control Software can upload messages info and
download messages from each controller’s non-volatile memory rem ntely.

Messages nploaded and stored in the contraller’s nen-volatile memory muy bz erased and
edited wsing the Control Sofiware and the contreller. Now messages may be uplpaded to and
aiared in the controller’s non-volatile memory using the Contre] Soflware ind the controller.
14, Telephone Modem '

Fumish an indusirial grade modem with a data rate of 56 kbps. The modem 1nust bave
watchdog cireuitry to continuously monitor the power supply, intornal hardware, and operational
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coftware,  Eosure the modem will gutomatically reset wself in the event of 4 hardware oo
spfrware prablem.
15, Telephome [ine Surge and Lightaing Proteetor

Provide phone line surge and lighining protectors that are UL rated for industrial use and
meel the following specifications:

_T;:L']lelng_}' Solid state with fast acting fuses and resisiors ]
Usage Telephone Ling

P'orts Protected 1 (2 lines per port) .
Connecrors | RITTA2

Surge Capacity 1.9 kA ine

Clamp & Rated Voltage | 270V and 200 V

bax Frequency 50 MHz=

Operating Temperature | -40°F @ 185 °F

Mt [nline Resistance 22 Ohmns

Ratings UL 497A, [EC801-5, CCITT (ITU-T) K17 |

F. Photo-Electric Sensors

Install three photoelectric sensors with Ye-inch munimum giameter photosensitive lens inside the
NMS enclasure. Use sensors that will operate normally despite continual exposure (o direct sunlisht.
Place (he sensars so they are accessible and field adjustable. Poinl one sensor morth or bottom of the
sigr. Place the other two perpandiculer to, and pointed away from, the front and rear of the DMS,
respoectively.

Provide controls so that the Engincer can field adjust the following:

e Thelight level emitted by the pixels elements in each Light Level Mode.

« The amhient light level, at which cach Light Level Mode is activated.
G. Equipment List

Provide a zeneral description of all equipment and all information necessary to describe the basic
use or function of the major system components. Include a general "hlock diagram® presentation
Include tabular charts listing auxiliary equipment, if any is required. Include the nomenclamre,
phyaical and electrical characteristies, and functions of tho auxiliary equipment unjess such
sformation {3 contained in an associated manusl; in this case include a reference to the location of
the information. Tnclude an itlemized st of equipment costs.

Tnelude o table itermzing the estimated average and maximum power consumption for each
major picee of equipment.

H.Character Set Submittal

Submit an engineering deawing of the DMS character set including 20 upper case leiters, 10
numerals, an asterisk (#), a dash, a plus sign (+). a designated lane diamond, a slash, an ampersand,
annd arrows at O, 45, 90, 135, 180, 225,270, and 315 degrees,
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. Wiring Diagram

Provide a wirmg diagram for esch DMS and cach contraller cabinet, as well as intercotingelion
wiring diagrams for the system-as a whole,

Complete angd detailed schematic diagrams to component level shall be provided for all DMS
assemblics and subassemblies such as driver hoards, contral boards, DMS controller, power
supplies; ete. Such schematics shall enable an glectrenics technician to successfully identify my
component on a board or assembly and trace its incoming and outgning signals.

J. Routine Operation

Deseribe the operational routine, from necessary preparations for placing the equipment into
uperation (o securing the equipment after operation. Show appropriate illustations with the
scquence of operations presented in tahular form wherever applicable. Include in this section a 1ot
list of the test instruments. aids and tools required 1o perform necessary measurements and
measurement techniques for cach compenent, as well as set-up, test, and calithration procedures.

K_Maintenance Procedures

Specify the recommended preventative maintcnance procedures and checks ai pre<operation,
monthly, quarterly, semi-znmual. annual, and "as required” periods to assure aquipment operates
reliably. List specifications, mcluding tolerances. for all eleotrical, mechanical, and other apphcable
measurements, and / or adjusunents.

L. Repair Procedures

Include in (s section all data and step-by-step procedures necessary to 1solate and repair failures
or malfinctions, 2ssuming the mamtenanee technicians are capable of analyticsl reasoning nzng the
information provided in the section titled “Wiring Diagrams and Theory of Operation™.

Descrbe securacy, limits, and tolerances for all electrical, physieal, or othier appliceble
mezsurements. Inclode instructions for disassembly, overhaul, and re-ass ermbly, with shop
specifcations and performance TeqUIrsments.

Give detailed instructions only where failure to follow special procedures would result in
Jamage to equipment, tmpropar operation, danger (o operating or mamlenance persomnel, ete.
Include such instructons znd specifications only for maintenance thal specialized lechnicians and
engineers in a modern elesromechanical shap would perfarm. Describe special test set-up,
component Tabrication, and the use of special tols, jigs, and fest equipment,

M. Field Trail

A7 the request of the Engineer, supply & three charscter demonsiration module with characters of
the size and type specified for the project, an approprate control device and power supply to allow
characier display within 30 working days of the request. Perform » field triz] on this module at 2
time and location seleciad by the Enmneer.

This trial will allow the Enginger or his selected representatives to test the readability of the
DMS at the maximum distance required for speeified character size, Test the module with the sun
directly above the DMS, and near the horizon in front of and behind the DMS (washout and back-lit
condibions).
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8.4 CONSTRUCTION
A. Description

This aricle cctoblishes praciices, proccdnres, mnImUnt stendards, @nd requirements for the
installation of Dynamic Message Sign systems, ailigny equipment and the congtruction of elated
giructhures.

Provide electrical equipment described iu this specification that conforms 10 the standurds of
NEMA. UL, or Electronic Industries Association [EIA] wherever applicahle. Provide connections
hetween controllers and electrie uiilitics that conform to NEC standards. Express wire sires
aceording to the American Wire Gauge {ATWEG).

Provide stainless steel serews, nuts, and locking washers in all extemal logations. Do ot use
self-tapping screws unless specifically approved by the [Engmmeer. Use pars miade of
corrosion-resistant materials, such as plastic, stuinless steel, brass, or aluminum. Use construction
matesials that resist fungus growth and moisiure detenoration. Separste disgimilar metals by an e
dielectric material.

B. Layout

The Engness will establish the sctual location of each Dvnamic Message Sign asscmbly. ‘The
Contracter shall be racponsible for the proper clevation, offset, level, and orientation of all DMS
assembiics The location of servics poles and controller cabinels as well as condmit lengths as shown
in the plans is approximate bascd on available project data, Make actual ficld measarements to place
conduit and equipment at the required location. Mark the proposed location of circuits and all other
components for the Enginect's approval pricr Lo installation. Suhmit o drewine showing all
undercround conduits and cables dimensioned from fixed objects or station marks.

C. Construction Submitial

When the work is complete, submit "as buili* plans, and inventory sheets, and any other data
required by the Engincer to show the details of actual eonsiruction and mstallation and all changes
madle during installation.

The "as built” plans will show: the DMS, controller, and service pole locations; DMS enclosure
and controller cabinet wiring layouts; and wire and conduit routing. Include detailed drawings that
jdentify the routng of all conductors in the system by cable type, color code, and function. Clearly
labe] =1l equipment in the DMS gystem, controller gabinet, and DMS enclosure.

D. Conduit

Install the conduil vetemn in accordance with Section 1715 of Standard Specification and NEC
reguirernents for an approved watertight racewsy.

Make bends in the conduit so as not to damage it or change iis intenal dismeter. Install
waterizht and continuous conduit with as few ecuplings as standard lengths pemmt.

Clean conduit before, during, and after installation. Install conduil in such & manne thiat
teniperature changes will not couse elongation or contraction that might demage the system.

Attach the conduit system (o and instal] along the structural components of the DMS structure
assembly with beam clomps or stainless steel strapping, Tustal] strapping according to the strapping
manufacturer’s reeommendations. Do not use welding or drilling to fasten conduit to gtructurl
components. Spaee the fasteners at no more than 4 feet for conduit 1.5 inches and larzer or 6 {eel for
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vonduit 1.25 mehes and smaller. Place fastencrs no miore than 3 fect fom the cenler of bends,
lithngs, hoxes, swilches, and devices.

Locate underground conduit as shown in the Plans m o manmer consistent with these Project
Special Provisions.

Do not exceed the appropnate fill ratio on all cable mstalled in conduit as specified in the NEC.
E. Wiring Methods

Do not pull permanent wire through a conduit svsiem until the system is complete and has been
clemmead.

Color-code all conductors per the NEC (uroumded neutral-WHITE, grounding-BARE or
GREEN, and phase conductors RED and BLACK). Use approved marking tape, paint, sleeves ar
continuous colored conductars for No.8 AW and larger. Do not mark: a white conduetor in a gable
assembly any other color. You may sirip o white, red. or black conduetor at all accessible points and
\se il ag a bare equipment-mounding conductor.

Bury undersround cirewits at the depth shown i= the plane and surround with at least 3 inches of
gand or earth back-fill fee of rocks and debns. Compact beekfill m 6-nch layars. Do not splice
underground circtnts unless spectfically noted m the plans,

F. Equipment and Cabinet Mounting

Mount sgmpment securely at the locations shown in the plams, in conformuanee with the
dimensions shown. and plumb end level. [nstall fasteners as recommended by the manufacturer apd
spacc them cvenly.

Provide one key-operated, pin tumbler, dead holt padlock, with brass or bronze shackle and case,
conforming te Military Specification MIL-P-17802E (Grade [, Class 2. Size 2, Styie A) for each
electrical panel and swilch on the project. Key all padiocks alike, and provide 10 keys to the
Engineer.

Provide cabineis with all necessary mounting hardwaore in accordance with the Sienal
Specifications and the project plans,

Seal all unused conduit installed in cabinets at both ends o prevent water and dirt fram cntering
the condudt and cabinet with approved sealing matenal

Install 2 ground bushing attached inside the cabimet on all metal conduits entering the cabinet.
Connect these cround bushings to the cabinet ground bus.

G. Cabinet and System Grounding

Ground the controller cabinet, DMS enclosure, DIMS structure, and service entranee cquipment
per Sections 1098 and 1700 of the Standard Specifications, applicable addenda, typical drawings,
Plans and these Project Special Provisions. Provide srounding eirenits that are permanent and
clectncally continuous with a current earrying capacity high enough and an impedance low enough
to limit the poiential above wround 1o a safe level.

Run the power company neviral, conduit grounds, and all equipment érounds directly and
independently of the ground bus. Use ground clamps, srounding and bonding bushings, lock nuts,
and grounding electrodes that comply with UL Standard Elecirie Grounding and Bonding
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Cquipment. Use ground rods of 5/8-inch minimum diameter, 10 feet long, and made of copperclad
stoet.

Make connections between ground electrodes and the ground wire using an exothermic welding
process; cad weld or equivalent.

Ensure completed cabinet grounds have o resistance o ground of not more than 20 Chms,

8.5 MEASUREMENT AND PAYMENT

The LAS will be measured and paid as the actual number of DMS systems fumished,
mstalled, integrated, and accepted, No measurement will be made for traffie control, strapping
hardware, structure mounting assembly, mounting hardware, contraller, UPS, cabinet, condust and
conduit bodies. risers, wire, interface cables, connettors, circuit protection equipment, photo-electtic
sensors, tonls, matenals, all related tesunz, cost of laber, cost of transportation. incidentals, and ¢11
ather equipment necessary to furnish and mstalla DMS system detailed in these pregect special
provisions.

Payment will be made under:

Pay Item Pay Unit

9. NTCIP REQUIREMENTS

0.1 REFERENCES

This specification references several standards through their NTCIP designated names. The
fullowing list provides the full reference to the current version of each ol these standards.
Implement the most recent version of the standards listed in the following table including any and all
approved or recommended amendments for cach NTCIP component covered by these project
specifications:

Table 1; NTCIP Standards

[Abbreviated Number |Title ]
INTCIP 1101 Sirple Transportation Manazement Franework
N ICIP 1201 Glabal Object Definirions
NTCIP 1203 Object Definiziars for Dynantic Message Signs
NTCIP 2001 Class B Profile ) =
iNTmP . SP-PMPP232 i
Subner Prafile for PALPF ovar R5-232
im*trrp 2102 SP.-PIUPPEFSK
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Saebu.ei_ Profife for PMPF tver FSK Modem

INTCIP 2103

SP-FPP232
Subnetwark Frofile for PPP over RS232 (Dial Up)

PMTCIP 2104

SE-Ethernel
LSudnet Profile jor Ethernel

TP-Null
N TCIP: 2201 . )
Transport Prafile
TPfnternet =
[NTCT? 2202 -
Internet Transport Prafilfe (TCHIP and UDPAP)
AP-STMF
INTCIE 23N

AP for Simple Transportation Management Framework

A. General Requirements

1. Submnet Level

Ensure each serdal port on each NTCIP component supports NTCIP 2103 over o dinl-up
connection with a Contractor provided modem with data rates of 28,8 kbps, 182 kbps, 14.4 kbps,
9600 hps, 4800 bps, 2400 bps, 1200 bps. 600 bps. and 300 bps. Enable the NTCIP compenent to

make puigoing, receive incoming calls as necessary. and support the followmg modem command
Feks:

»  Hayes AT - Command Set

« NP5

« MKMW

« VdZhis

Ensure each zerial port on each NTCIP component supports NTCIP 2102 over a nullmodem
conncotion with data rotes of 19.2 kbps, 14.4 kbps, 9600 bps, 4800 bps, 2400 bpe, 1200 bps, 600

bps, and 300 bps.

Ensurc each serial port on each NTCIP compenent supports NTCIP 2101 with data rates of 5600
bps, 4800 bps, 2400 bps, 1200 bps, 600 bps, and 300 bps.

Additionally, NTCIP components shall support NTCIP 2102 and NTCIP 2104,

NTCIP components may support 2dditional subnet profiles at the manufacturer’s option. AL any
onc tme, only one subnet profile shall be active on a given senal port of the NTU[P component.
Ensure the NTCIP eomponent can be confipured to allow the field techmoian to ectivate the desired
subnet profile and provide a visual indication of the currently selected subnet profile,

2. Transport Level
Enswre each NTCIP component complies with NTCH? 2201 and 2202,
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NTCTP components may support additional transport profiles at the manuiacturer's option.
Engure response datagrams use the same transport profile used in the request. Ensure each NTCIP
component supports the receipt of datugrains conforming to any of the identibied transport profiles at
any Lime

3. Application Level

Ensure cach MTCIP component complics with NTCIP 1101 and 2301 and meets the
requiremients for conformunce level 1 (NOTE - See amendment to standard).

Ensore each NTCIF component supports SNMP traps. An NTCIT component may support
additional application profiles af the manufacturer's optien. Ensure responses use the same
application profile used by the request. Ensure each NTCIP component supports the receipt o
application data packets at any time allowed by the subject standands.

4. Information Level

Each NTCIP component shall provide Full, Standardized Object Range Support of all objects
required by these proeurement specifications unless otherwise indicated below. The maxmmum
response time for any objeet or group of abjects shall be 200 milliscconds.

Diesign the DMS to support all mandatory objects of all mandarory conformance groups as
defined in NTCIP 1201 and NTCIP 1203. Table 2 indicates the modified object requirements for
these mandatory objects.

Table 2: Modified Object Ranges for Mandatory Objects

OHaject Reference Project Requirement
. - i ontains at least one row with
nnduleType equal to 3
fisoftware). The module Make
specifies the name of the
imanufsEcturer, the mindole Model
! 9 395 v
ModuleTableEntry NTCIP 120 ] Clanse3.2.3 e the it g
mame of the component and the
model Version indicates the
model version number of the
lcomponent.
MaxGroupAddresses NTCIP 1201 Claus=2.7.1  fAtleast 1 ,
CommunityNamesMax INTCIP 120 Clause 2.8.2  JAtleast 3 |
203 Clanee B
DmsMNumPerimancntMsg ]:':?T Il ;ﬂ s At least 1% '
_ . —
DmasMaxChrnzeableMsz L\Tﬁrilﬂf If '1:] ¥ Clanse AT Teast 21
DmsFreeChingeableMemory MTCIP 1203 Clause At least 20 when no messages |
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bs1.1.04 e storel,

! The DMS supports any valid
: (NTEIPF 1203 Cladse NMULTT string containing any
DmsMessagadultiSting 3611183 subset of hose MULT tags

! listed in Table 4

| Support at least the following |
modes:

INTCm 1203 Clause il

DmsControliviode P.71.131 External i

tentralfverride

* Ensure the permanent messages display the content shown in Table 3.

Ensure the sign blanks ifa command to display o message comains an invahd Messege CRC
vahue for the desired message.

Table 3: Content of Permanent Messages

Perm. Msa. Num. [Duﬁcrigﬁun
ermanent Message #1 blanks the display (1.¢., consist
I ‘E\Fam] einply MULT] siring). [t has a rue-time priocity
fone (1)
Table 4: Eeguired MULTI Tags
Code ||Faature
il |Ifmid 1 - time {12hr)
2 [Geld 2 - time (Z4hr)
= - feld 8 — day of month
) {ﬁeldﬂ - month i
mo . [Ecd 10-2 digil year i
i [feld 11- 4 digit year i

i PR Tt e L
A (ad /1) ;Fasllmg text on a ling by line basis with Mash

flrates controllable in 0.5 second inecrements,

fo lFont

14 Hustification —line - lefl

i3 Mustification — line — center
Prge 48 of B0
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i Fastification — line — right
E [ustification — linc — full )
lipZ Justifieation — page — top
I3 Jnstitication — page — middle ¥
P Juatifieation - page — bottom
i qmnw'n & text
N - - mew line
_ new page, up to 2 instances in @ message (i.e..
P up to 3 pages/frames in a message counting first

page)

increments.

aﬁ;ﬂgc times controllable in 0.3 <econd

The NTCIP component implements all mandatory and optional ebjects of the following oprional
conformance proups with FSORS.

5. Test Headins

a2

h.

Time Management
As defined 1n NTCIF 1201
Timebase Event Schedule

Asg defined in NTCIP 1201. The following list indicates the modified object
requirements for this conformance group.

Table 5: Modified Object Ranges for the Timehase Fvent Schedule

Conformance Group

L

As defined m NTCIP 1201. The tollowing hst indicates the modified ohject
requirertents for this confonmance group

Table 6: Modified Object Ranges for the Report Conformance Group

J||0bjact Reference Projeet Requirement ;
MaxTimeBaseSchedulcEntricsiNTCIP 1201 Clause 2.4.3.1 [|At least 28 IF
inmﬂ)aﬂ’lms INTCIP 1201 Clause 2.4.4.1 [|At least 14
irnﬂxDuyi“lquvmts J NTCIP 1201 Clause 2.4.4.2 |AiTzast 10

Report

Orhject

Referonee

iI‘ruject Requirement
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maxEventLogConfics [NTCIP 1201 Clauge 2,51 [|At least 50

The NTCIP Component
supports Lhe I'Ltliml;mg Evenl

evenConfigurationMode  [INTCIP 1201 Clause 2.4.3.1 SO igiaton s,

ohChange
wreaterThanValue |
smallerThanVal e
Max EventLoghize IINTC]P 1201 Clauss 2.5.3 I.Ptl least 200
MM\:HTG_JSEI:E_ |HTCJ? 1201 Clause 3.5_.:'* . AL I&as[- Lh
d. PMEP

e. Font Cenflicuration

As defined i NTCIP 1203, The following list indicates the modified objoct

recuiTements for s conformance group.

13

Tahle 7: Maodified Object Ranges for the Font Configuration Conformance Group

H}ja& ) .Rﬂ:fereﬂce Project Reguirement
NumFonts NTCIP 1203 Clause At Tesist 4%
2.1 W I A
hMaxFoniCharactes :I:%]f ]1 ?;}3 Clause 4L leagt 127+ i
1 3 |

*Upon delivery, the first fomt is a standard 18" font. The second font is a double.
stroke 18™ font. The third font 15 5 25" font, The {ourth font i5 empty.

**Upon delivery, the first fhree fonl sets are configured in aceordance with the
ASCT charsct=r s= for the following characters:

o “AT thro“Z"- All upper case letiers.
o " thru “0" All decimal digits.
o Snace (Le., ASCllcode 0x20).
« [Punctuation marks shown in brackets [, 1 7- "7 ()]
o Special churacters shouwn in brackets [£ & #* +< =]
DMS Configuration
Ag definedin NTCIP 1203,
MULTI Conficuration
Asg defined in WTCIP 1203, The following list indieates the modilied object

requirements for this conformance group.
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Table 8: Modified Object Ranges for the MULTI Configuration Conformance

Croup

-?ﬂhjuci Reference Project quu.-iremenr

! TEIB 19 > The DMS supports the

IDefsultBackgroundColor :—;g'f 1[ -1“3 — F;ﬂ]krwing hackground wlors:|
""" lacl '

DelnsltForepround Color

NTCIF 1203 Clanse
Bl i

The DMS supports the
fullowing foreground eolors:
ber

DefaulifustificativnLine

NTCIP 1203 Clause
251 LB

I'he DMS supports the
|following forme of line
jostitieation:

i r:{";luIﬂl:iliﬁL:aiinnPagc

(INTCIP 1203 Clause
2:5.1.1.1.7

ollowing forms of page
justification:

Iﬂcr‘aulll“ ageOnTime

A

|
'lNTC‘[I" 1203 Clause
2.5.1.1.1.8

F——
The BMS supports the fll
rance of these objects with
step sizes no larger than0 .5
econds

defaultPaoeOf Tune

NTCIP 1203 Clause
2511148

The DMS supports the fll

ramize of these objects with

El:-.p sizes no larger than{.5
gconda

L

defaulCheracterSet

NTCIP [203 Clause
2.5 11140

[The DMS supports the
following character sets:
eightBit

Default Message Control as defined in NTCIP 1203

Pixel Serviee Control 2 defined in WTCIP 1203

MULTT Ervar Control as defined in NTCIP 1203

MuminationBrightness Control
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Ay defined m NTCIP 1203. The following list indicates the modified object
reguirements for this conformance group,

Table 9: Modified Object Ranges for the Humination/Brightness Control

Conformance Group

[ hject

Reference

(Project Requirement

dmsllumControl

JH’E’CI[' 1213 Clause

The DMS supports the

{Hollowing illnmination
leontrol modes:

51.5.1.1.1.—!

78.1.1.1.1 Iphotocel]
ftimer
rmantal
: 203 Clause
dmslllumNomBrightLevels REICIE 20 Ll At least 16

.  Auxiliary U0
m. Secheduling

As defined in NTCIP 1203, The following list indicates the modified object
requirements for this conformance group.

Table 10: Modified Object Ranges for the Scheduling Conformance Group

{Ohject Eﬂefemum Project Requirement
= — INICP 1203 Clause |
NumActionTableEntries i,, 91111 L fAt least 21

n. Sign Stutwsas defimed in NTCIP 1203

o. Stame Erroras defined in NTCIP 1363

p. Pixel Error Status as defined in NTCIP 1203
. Fan Error Status as defined in NTCIP 1203

r. Power Status as defined in NTCIP 1203

g, Temperature Status as defined in NTCIP 13203

Ivstall nevessary hardware for the support of ikems 4, 1, and s ahove.

Tahle 11: Some Optional Object Requirements

{Ohject Reflercnce l;;‘nject Requirement
. L INTCLP 1203 Clause [The DMS supports the full
DefaultblashCn i.l.fl.] 1.3 frange of these abjects wilh
| step sizes no larper thin
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||0.f| seconds |

D efaultFlashOff

NTCIP 1203 Clause
231114

I'he DMS supports the full |
ange ol these obijects with
ep sizes no larger than
1.5 scconds

CmadultiOtherEmerlesanption

NTCTE 1203 Clagss
2, 7.1.L.1.20

{the vendor implements
any vendor-specific
NMILTLTT fags, the OMS

hall provide meaningful
BITRT messages within this
object whenever one of
these 15 penerates am
i gnu 8

6. Documenizton

Supply sofiware with full documentation, including 2 CD-R.OM containing ASCII versions of
the following Manssement Information Bace (MIB) files in Abstract Syntax Notation 1 (ASM.1)

format:

» Therelevani version of each official standard MIB Module referenced by the device

functionglity.

» [f'the device does not support thie full mnge of any given object within a Standard MIB
Maoiule, a manufachorer specific version of the official Standard MIB Module with the
supporied rangs indicaed in ASN.1 format in the SYNTAX and/or DESCRIPTION
fields of the aszociated DBIECT TYPE macro. Name this file identical to the standard

MIB Moduole, excopt that it will have the extenston " man".

« A MIB Module in ASN.| format containing all manufacturer-specific objects supported
by the deviee with accurate and meanmgful DESCRIPTION fields and supporied ranges

inclicated in the SYNTAX figld of the OBJECT.TY PE mucros,
= A MIB containing any other objects supported by the devico.

Allow the use of all of this documentation by any party authorized by the NCDOT for systems
integrniton purposes at any time imitially or in the fiture, reganiless of whal parties are involved in

the systems intepration elford,

B. NTCIP Acceptance Testing

Test the NTCIP requirements outlined abave by a third party testing firm. Submit to the Engineer
for approval a portfoho of the selected firm. Include the name, address, and & histary of the selecied
frrm in pertorming NTCTP testing along with references. Also, provide a contact person’s name and
phone number. Submit detailed NTCIP testing plans and procedures including a list of hardware and
software to the Engineer for review and approval 10 days in advance of a scheduled testing date,
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Develop test documents based on the NTCIP requirements of these project special provisions. The
acceptarice test will use the NTCLP Exereiser, andior other authorized testing tools and will follow
the guidelines established in the ENTERPRISE Test Procedurcs. Conduet the test m North Careling
on the installed system al the presence of the Engineer. Document and certify the resulis of the 1est
by the firm conducting the test and submit the Engineer for review and approval. Incase of failures,
remedy the problem and have the Firm retest in North Carelima. Continue process until all fatlures
are resolved, The Deparmient Teserves the right to enhinee these tests as deemed appropriaie o
ensure device comphance.

0.2 MEASUREMENT AND PAYMENT
There wall be no dwreet pnyment for the work eoverad by this section.

Payment for this work will becoversd in the applicable sections of these project special
peovisions at the contract umit price for “DMS™ and will be full compensation for all work hsted
above.

10, DMS TESTING REQUIREMENTS

10.1 GENERAL TEST FROCEDURES

Test the DMS system in a series of design approval and funetonal tests. The results of each tes
must meet the specified requirements. Thesetests should not domage the equwipment. The Engineer
will repect equipment that Tails to fulfill the requirements of anv test. Besubmit rejected equipment
after correcting non-conformities and re-testing. Document completely all diagnoses and comrective
actions. Medify all equipment furnished under this contract, without additional cost to the North
Czroling Department of Transportation, to ineorporate all desism chanoes necessary to pass the
regiired tests,

Prowvide 4 copres of all test procedures and reguirements to the Engineer for review and approval
at least 30 days prior to the testing start date:

Only use approved procedures for the fests: Include the following in the test procedures:

f. A step-by-step outling of the test sequence, showing a test of every functdon of the
pquipment or system tested

7. A description of the-expected nominal operation, output, and test resulls, and the pass/
fail ertena

B Anestmate ol the legt durstion and 2 proposed test schedule
9. A data form to recond all daty and guantitative results obtained during the test.

1. A deseriphion of any special equipment, setup, manpewer, or conditions required by the
besst

Provide all necessary test equipment and technicad supporl. se test equipment ealibrated (o
National Institute of Standards and Technology (NIST) standards. Provide calibration
documentation upon request.
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Conform to these testing reguirements and the requirements of these speeificahons. The
Enginecr will reject all equipment not tesied according to these requirements. It is the Contractor’s
responsibility (o ensure the DMS system functions properly even afier the Engineer accepls the DME
teat results,

Provide 4 copiss of the quantitative tost results and date forms contaming 2/l data taken,
highlighting any non-conforming results and remedies taken, to the Engineer for approval. An
autharized representztive of the manufacturer must sign the test results and data forms.

10.2 DESIGN APFROVAL TESTS

Perform the following Design Approval Tests at the manufacturer's facility on the DMS
modules. controller, controller cabinet, communications, and all ether associated equipment before
hegtining full production on the umts supplied for this Contract.

PROTOTYPE - Manufacture a prototype Dynamic Message Sign and controller of the type and
gize described in the project special provisions.  Test the prototype zccondimg to the Design
Approval and Operational Tests. When all comections and chaness (i1 any) have been made, the
Department may aoeept the prototype DMS and controller as the phvsical and fimetional standard for
the systern furnished under this contract. You may use the protonype units on this project if, after
inspection and rework (if necessary), they mest all physical and finctional specifications. In the
case of standard product line equipment, if the Contractor can provide test resulis certified by an
independent testing facility as evidence of prior completion of successful design epproval tests, then
the Engineer may choose lo waive these tests.

In each Design Approval Test designated below, suscesstully perform the tests described below
under the conditions described. Apply the exireme conditions to all associated equipment unless
stated otherwise in these Project Special Provisions (PEP).

» Siart-up and operate the DMS locally using the Control Sofiware.

s e putomatic (phatoelectrie sensar contrelled), remote control using Control Software,
and local control using Contral Softwars to switch between “dim”, “normal ™, and
“brght” light levels,

o Operate the DMS with all display elements flashing contimnously for 15 minutes at the
maximurm flash mite.

» Exercise the DMS by displaying static messages, flashing messages, and alternating sinfic
and flashing message Sequences.

e  Automatically poll the DMS vsing Control Software at vanous intervals and verity data

received by the Control Software from the DMS

Bownload and edit messages.

Execule statns request on the DMS control ler.

MNormal ¢perations dunng uploading and downloading.

Display & two-phase Nashing message ssquence of 45 characiers.

Select messages from the sign controller’s local user interface.

Activate the test sequence at chosen intervals.

Displey and vertfy several stored messnges.

Displaya 2 page diagonal test pattern with half the pixel on and halToff, alternating

pixels on cach page. Display this pattern for | hour,
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The Design Approval Tests consists of'all tests deseribed in Section 2.2 “DMS Equipment Tests”
of NEMA TS 4-2005 (Hardware Standards for Dynanic Message Signs with NTCIP Requirements),
Perform all tests and submit certifed results for review and approval.

103 OPERATIONAL FIELD TEST [ON-SITE COMMISSIONING)

Conduct an Uperational Field Test of the DMS system mstalled on the projest to exercise the
normal operational funchions of the squipment. The Operational Field Test will consist of the
following tests a3 @ muinimuo;

A, Physical Examination

Examine cach picce of equipment to verify that tlke materals, design, construction, markings,
and workmanship comply with the mechanical, dimensional, and assembly requirements of these
Project Special Provisions.

Perform the following tests as a minimum:

= Verify that all surfaces are free of dents, scratches, weld burns; or abrasions: Round
sharp edges and cormers,

s Venfy bend radius of cables is not excessive or could potentially canse damags.
& Verify all modules, lamps, and components are properly secured.
o  Verify that there are no exposed |ive terminals.

B. Continuity Testz

Check the wiring (o assure it conforms to the requirements of the appropriate paracraphs of this
Specification.

C. Funetional Tests
Perform the following funciional tests:
» WTCIP exerciser/other iesting on the assemblad DMS system.
» Start-up and operation of the DMS locally using a laptop compater.

e Use antomatic (photo-electrie sepsor controlled) DMS Control Sofiware to switeh
between “dim”, “normal”, and “bripht” light levels.

*  Operation of the DMS with all display elements Hashing continuously for 10
minutes at the maximum ash rate.

= Exercise the DMS by displaying static messages, flashing messages, and sltemating
statie and flashing message sequences,

»  Agtomatic polling of the DMS by the Control Software ai various intervals and
verification of dats received by Control Softvware from DMS.

Downloading and editing messages using Control Sofiware.
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» Executs status request on the DMS controller.

= MNormal operations during uploading and downloading

s Selection of messages from the sign controller’s Jocl user interface.

s Test sequence activation at chosen intervals.

s Display and verification of all stored messages.

= Resumption of standard operation upon interruption of electrical power.

s Demonstrztion of the Failure Dete¢tion and Response fonclions.

e Demonsizte proper operation of the Failore Log,

o Set eontroller clock using the Control Software

»  Execute system shutdown using first the Control Soliware and local user interface.

»  Detection of power failure 1n the DMS enclosure and reporting of such failure 10 the
Cuontrol Seftware.

Approval of Operational Ficld Test results docs not relieve the Contractor to conform 1o the
specifications in these Project Special Provisions. If the DMS systemn does not pass thiese tegs,
document & correction or substitute a new unit as spproved by the Engineer. Re-test the system umnil
it passes all requircments.

10.4 MEASUREMENT AND PAYMENT
There will be no direct payment for the work coverad by this secltion.

Payment for this work will be covered in the applicable seetions of these Project Speaal
Provisions at the contruct unit price for “DMS™ and will be full compensation for all work listed
above,

11. DM5 STRUCTURE

11.1 DESCRIPTION

This section degeribes design, fibrication, furmishing, and ereetion of the Dynamic Message Sien
(DM E) support structure and attachment of the DMS anclosure to the structure in aceordanee with
the tequirements of the Plans and the Project Special Provisions, Ensure the additional weight and
loading characieristics associated with mounting the MVD units and antenngs on the struciure are
gecountod for wath the design of the structure.  Fobreute the DME supporting structure fFom mbubsr
steel. The DMS strocture shall be the type as shown on the Plans.

The pedestal siructure shall provide o minirmum of 20 feut clearance from the bigh point of the
rond Lo the Battorm of the DMS enclosure,

Stee] post structures shatl provide a minimum of 10 feet clearance from the high point of the
road to the battom of the TS,

Page 37 of K

76



NC 58 Advanced Queue Detection Warning Systzm Cartoret Couniy
Spot Safety Project: 5S 490248

Ensare the desien of the strueture includes methods to mount the NVD unit(s). antenna(s
and their assoeiated conduir. racewsys and fittings 1o the soructure. Desipn the DMS structure
and submit ghop drawings for approval by the Engineer.

Where the Standard Specificetions or Plans require the design of a DMS structure, submit desig
computations and shop drawings to the Enpineer for acceptance. A Prolessional Engineer that 18
remsterad In the state of North Caroling will prepare such computations and drawings. These mus!
bear Tis signarure. seal. and date of peeeptance.

The previsions of Section 900 apply 1o all work coverad by this seetion.

11.2 MATERIAL
Use materials thar meet the following requirements of the NCDOT Standard S pecifications:

Structural Steel Gection 1072
Dverhead Stuctires Sectipn 1095

S1emme Matemais Section (92
Oreanic-dme Aoy Part Article 1080-9
Reinfomeing Swesd Sub-article 1070
Direct Tension Indicaios Sections 440 and 1072

1L.3 CONSTRUCTION METHOQDS

A. Ceneral

Fabricate the DMS siructire in accordance with the details shown in the approved contractor-
supplied shop drawings and the requirements of these specifications.

No welding, cuiting or drilling in any manner will be permitted in the field, unless approved by
the Engmeer.

Dl bolt holes and slots 1o finished size. Holes may also be punched to finished size. provided
the diameter of the punched holes 13 at Jeast twice the thickness of the metal bemng punched. Flame
cuthing of balt holes and slots will not be permitted.

Use two coats of & aine-rich paint to touch up munor scars onall galvanzed materials.

B, Shop Drawings

Submis to the Enaineer for approval a complete design for the DMS structure including the
mounting attachments for the MVD Units, DMS strocture hard ware, brackets for supporting the
DMS, Base the design on the line deawings and wingd speed of 130 miles per hour in gecordance with
the "Standard Specifications for Soructural Supports for Highway Signs, Luninarics amd Traffic

e

Sienals'",

The manufacturer of the DMS structure must ensuro that design of the assemibly is compatible
with the DMS for mounting snd attachment.
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Submit six copies of completely detailed shop drawings and one copy of the design computations
tor the DMS assemibly to the Engineer for approval prior to fabrication, Show i the shop drawin s
complete desien and fabrication detajls ingluding, provisions fur attzcling DMS 1o supporti ny
struciures, appheable material specifications, and an vy other information necessary for procuring and
replacing any part of the completed DMS structure,

Allow a minimum of 40 workin 2 days for shop drawing approval after the Engineer regeives
thiern, I resviged drawings arc necessary, allow an additional 40 working days for review and
approval of final shop drawings

Approval of shop drawings by the Engineer will not relieve the Contractor of his responsihility
Tor the correctness of drawings, or for the fit of all shop and field connactions and anchors.

C. Design and Fabrication
1. Dynamic Message Sign Struciure
Fobricate the DMS structirs in accordance with the details shown in the approved shop
drawings and with the requirements of these Project Specral Provisions.

DMS swructure dimensions shown in the Plans were estimaled from availahle project data
for bid purposes. Deterrmine the actual dimensions from ficld imeasurements znd approved DMS
enclosore dimenisions and fumich revisad plans. Attach the DMS structure to the concrets
foundation by the use of galvanized anchor holts. Fumish anchor bolts with ealvanizad nuty, flag
washers and lock washers. Provide anchor bolis that have an anchor plate with a nut at the end
embed in concrete.

Fabrieate the attachment assembly for mounting DMS in & manner that will ensure oSy
removal of the DMS.

2. Maintenance Walkway sind Access Ladder for Pedestal Type Structure Only

NO MAINTENANCE WALKWAY OR AC CESS LADDER ARE REQUIRED FOR THE
DMS ON THIS PROJECT.

3. Anchor Red Nut Tightening Requirements for Metal Poles

a. Prior to installation
Protect the anchor rod threads from damage prior to installation and during installation.

Frior to mstallabion of the rods in the foundation, turn nuts onto and off the 1ods, well
past the elevation of the botiem of the |evelin gnuts. Tum by the efTort of one worker using

an ordinary wrench without a cheater bar. Report o the Engincer thread damage requiring
unusuaily large effort. ;

b.  During installation
i Place Teveling nots (bottom nuts) on the anchor rods,
2. Place leveling nut washers on top of the anchar rod leveling nuts,

3. Place a rigid template on top of the leveling nuts 4o check the level of the nuts, Use
eveled washers if the anchor nut and washer eannat be brought mto firm contact with the
template.
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3. Verily that the distance between the bottom of the leveling nut and the top of the
concrete foundation is no more than one anchor rod dismeter. [f an upright 15 requited to be
back-raked, then the distance between the hottom of the loveling nut and the top of the
conercte foundation should be o moere than one anchor rod diameter, averaped over the
anchor rod group,

5. Place the base plate and stroctural element (o which it is attached. However, de not
attach to the upright element, during tightening of the anchor nuts, cantilever heams ar arns
with span 10 excess of [0 feet,

6, Place top nut washers,
7. Do not use lock washers.

8. Lubricate threads and bearing surfaces o top nuts with beeswax, stick paraffin, or
other approved lubricant.

9. Place top nuts, Use beveled washers i€ the anchor nut and washer cannot be brought
into finn contact with the base plate,

1. Taghten top nuts to snug tight. A sneeaich condition is defined as the washer pnd
nut being m full contact with the base plate and the application of the full effori ofa
workman with a [2-inwreach. Tumn top nuts m merements following a star pattern {uging at
least two full tightening cyeles).

I1. To ensure proper pretensioning. after all top nuts have been brought to snug-tight
condition, repeat the procedure on the leveling nuts. Turn leveling nuts in increments
following a star pattern (using at least two Tull tightening eveles).

12. At this point, verify iTbeveled washers are required. Beveled washers are necassary
under the leveling nut or 1op our if aov face of the base plate has a slope ereater than [:20
end/or any mut can not be brought into firm contact with the base plate.

13. Before further nut tarming, make the reference position of the nut in the snug-tight
condition with a switable moking (ink or punt that 15 not warer-saluble). Mark on the corner
at the intersection of two [lats with a corresponiding reférence mark on the plate at each nut.
After tightening, verify the nut rotation.

14. Achieve pretensioning by tum-oi-nur method. Tum the 1op nuts o 1/6 ofa tum, Do
s0 in a star pattern using 4t least two full-nghtening cyeles.

13, Afier insfallation, ensure that firm contact exists belween the anchor rod muts,
wishers, and base plate on any anchor rod installed.

16. For overhead DMS assemblies: The gpan type trugs or the cantilever truss may be
placed on the uprights or attached to the upright at this time.

17. After a period of no less than 4 davs, and no more than 2 weeks, and in the presenee
of the Engineer, use a torque wrench to venfy that a torque at least equal to 600 foet-pounds
15 provided on each top nut.  For DMS cantilever or pedestal stroctures, verify the torque
after evectivn of the remuinder of the structure and ataching the DMS to the siructure.

18, i any top nut torgue reveals fess than 600 foot-pounds of effort is required to move
the nut, then tighten the nuk to no less than 00 foot-pounds.
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| _ﬂl. Calibrate the torque indieator on the wrench used for tightening the nuts annoallyif
the project construction extends over a 12 month period. Provide the Engineer with
certification of the cahibration

20. Do not place prout under the base plate

11.4 MEASUREMENT AND PAYMENT

The DMS-1 Structure (Steel Post) includes design, fabrication, construction, transporiation, and
attachment of the complete dynamic message sign strueture, hardware, preparing and fomishing
shop drawings. additional documentation, merdentals_ traffic conteal and all other gfuipment and
features necessary to furnish the structure deseribed above,

The DMS-2 Struciire (Pedestal) includes design, fabrication; construction, transportation, and
attachment of the complete dynamic message sign siructure, hardware, preparing and furmishing
shop drawings, additional documenation, incidentals, traffic control and all other equipment and
features necessarv to firnish the strueture described above.

Payvment will be made under:
DME5-1 Strocture (Steel Post). i viiviinaininnmianms Lump Sum
DMS-2 Structare (Pedestal)eoveceeeieiieconenccciicvscceiicciicee. Lumip Sum

12, DM5 FOUNDATION

12.1 DESCRIPTION

The work coversd by this section consists of the design and construction of DMS foundations,
Diesigm and construct either spread [ooting vpe foundations andior drilled pier type foundations fir
each MBS structure unless atherwisc dirceted by the Engineer. Ensure the additional weight and
lnading characteristics associated with mounting the MVD units and antennas on the structure are
accounted for with the desion ofthe footine.

122 MATERIAL

Poriland Cement Conerete Productionand Delivery . oot Section 1000
e e S el o o s i i e T i e R e e Section 1070
Beneher Bl s e R s s R st aticle L 0T 26
Structural Stecl and Overhead Sien Structures oo i s Section 172 and 1086

12.3 CONSTRUCTION METHODS
A, General

A Norh Caroling Licensed Professional Engincer muost seal all design caleulations, drawings and
recommondationg, Design foundations for the effects of dead, wind and ice loads in acenrdance with
the wind zene lond shown on the plans and Section 3 of the AASHTO Standard Specifications for
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Stroctural Supparts for Hiphway Sigms, Luminaries and Traffic Signals (including interimy), Use
either spread fosting or drilled pier foundations, In some instances, conflicts with drainage
structures may dictate a certain type of foundation. Spread footings or dual drilled pier foundations
arc required for full span overhead signs (no single drilled pice toundations). When designing dual
drilled pier foundations, a rectangular grade beam with & mement of inertia approximately equal to
either ot the drilled piers {5 required 1o connect the pier tops.

Provide reinforeed concrete desien in accordanes with either Seclion 13.7.2 ar 13.6.2 (whichever
s applicable), allowable stress design methed, of the AASHTO Standard Specifications for
structural Supports for Highway Signs, Luminaries and Treffic Sipnals (including interims).

Consider stoping ground in the design, if applicable. Do not exceed an allowable bearing
pressure of 3 kst for spread footings. For drilled pier foundations, do not exceed an allowable Tateral
soll pressure of 4 ksf for AASHTO Group Il Loading. Use the following default soil parameters and
groundwater elevation for foundation design in the absenee of a site-specific subsurface
mvestigation in accordance with this provision.

Total Unit Weight = 120 pef
Friction Angle= 30 deorees
Coheston = 0 psf

Assume the roundwater elevaiion is at a depth of 7 feet below the ground surfce. Ifthe
groundwater is encountered at a depth shallower than 7 feet. the overhcad sizn foundation must be
redesignad based upon the actunl field conditions. The default soil parameters and allowable
pressures do not apply fo vory soft or loose soil, muck (generally, SPT tlow counts per fnot less than
), weathered rock or hard rock (penerally, SPT refusal). If soft or loose soil. muck, weatherad rock
or hard rock conditions are present, a site-specific subsurface investigation and foundation design is
required in accordance with this provision.

Design spread footings in accordance with Scctions 4.4.1 through 4.4.10, allowable stress desiun
method, of the AASHTO Standard Specifications for Highway Bridges (mcluding imerims),
Restnct uplift due to the eccentricity of the loading to one comer of the footing and the tension area
may not exceed 25% of the total bearing ares of the spread footing.

Design drilled piers in accordance with Sections 4.6.] through 4.6.5, allowable sress desien
method. of the AASHTO Stondard Specifications for Highway Bridges (incleding mmenms). 16
dnllcd piers arc designed for skin friction only, increase the required length of each drilled pier a
minimum of 6 inches to allow for sediment. 1 drilled piers are desiened for end bearing. no
additional length is required; however, the drilled prers will be subject to the ¢leanliness
requirements i Section B under “Drilled Pier Construction:” below. Clearly state on the plans
whether end bearing was acepunted for in the foundation design,

Calculate cxpected vertical, lateral and torsional movements for single dritled pier foundations.
Provide drilled pler foundations that regult in a horizontal {ateral movemnent of Tess than 1 inchat the
top of the pier and a horizontal rotational movement ol less than | inch at the edge of the prer. Also,
use o lactor of satety of 2.0 for lateral and torsion failare. Preliminary design methods deseribed in
Section 13.6.1.1 of the AASHTD Standard Specifications for Structural Supports for Highway
Signs, Luminaries and Traftic Signals (including interims) may be used to ncorporate a factor of
sefety m foundation design for lateral failure. Wings are required to increase torsion resistance {br
cantilever signs supported by a single drilled pier,
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If a site-specific subsurface investipation is performed, use anly an NCDOT Highway Design
Branch Pre-Qualified Geotechnical Engmeering Firm to provide a site specific foundation desipn,

B, Subsurface Investigation

If the default soil parameters or allowable pressires refersneed shove are not applicabie for a
given overhesd sipn foundation site, the Engmeer may requim site-specific subsurface
investigation. Ifthe Engincer requrres o site-specific subsurface investi salion. the Department will
perform the borings ind provide the data 1o the Contractor. The subsurface 1vestigation will he
provided within iwo weeks ofbeing notified by the Contractor that the site is at rough grade and
acgesaible to o dnll rig.

The Contractor may elect to conduct a site specific subsurface investigation at each proposad
overhead aipn foundation location in aceordance with the requirernents Tisted below, in leu of using
the default soil parameters and allowable pressures referenced above. If the Contractor elects to
conduct # site-specific subsurface investigation, the costs of the investi pation will be considered
incidental to the “Footings for DMS- Struchure” pay item.

Perform a boring at each overhead sign foundation location and provide boring data on an
NCDOT Standard Boring Log form. Download this form from the NCDOT site at
hioewww nedot ore'doh/'oreconstruct/hishwav/seotech 'conracseny Invests getionDocumnents Bor
neloos.zip. A licensed geologist or a professional enesineer registered in the State of NMorth Caroling
and employed by an NCDOT Highway Design Branch pre-qualificd Geotechnica! Enginsering Fing
mutst scal cach baring log. Use only an NCDOT Highway Desien Branch pre-qualified
Geolechnical Engineering Firm to conduet the subsurface investization. Perform the investigation
only after rough grade (within 3 feet of final grade) 15 achievad. Locate cach boring within 3 feet of
the center ol the overhead sign foundation. Drill the boring to 2 minimum depth of 10 fest below the
required spread footing bearing or drilled pier tip elevation. whichever 15 decper. Conduct Standard
Penetrating Tests at 1 ft. 2.5 fi 5§, 7.5 ft, 10 fi, and every 5-ft after 10 ft below the rough grade in
sccordance with ASTM D-1586. A boring may be terminated sbove the minimum depth required
(10 i below the foundation elevation) if one of the following conditions occur: (2} a total of 100
blows have been applied in any 2 congorutive Sipintervals: ) o total of S0 blows have beon
applied with less than 3-in penetration.

C, Foundation Construction

Excavate footings for overhead sipn structures in accordmmee with the applicable provisions of
Section 4190 of the 2006 Standard Spectheations. Construct footings for overhead sign structures in
aceardance with Section 825 of the 2006 Standard Specifications. Construet all footings with Class
A concrete. Where rectangular forms are vsed, use forms that have a chamfer steip at all comers for
at least that distonce protruding above finished ground. Use chamfers, which measure 1 inch along
the diagonal face,

Securely brace anchaor bolts positioned in the form: and hold in proper position and alignment.
Provide a rubbed finish on concrete surfaces (o be exposed above finished grownd in accordance
with Section B25-6 (1) of the 2000 Standard Specifications. Do not ereet overhead sicn structures
on feundations unbl the eonerete has reached a minimum compressive strength of 3000 psi.
Determine concrete compressive strength by nondestruetive test methods or enmpressive strength
teste made in accordance with AASHTO T22 and T23. Fumish equipment used for nondestructive
tests and obtain Engmeer’s approval before perdforming the tests.
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D. Tirll Pier Construciion
1. Excavation

Perform excavations for drilled picrs to the required dimensions and lengths inchucling all
muiscellaneous grading and excavation necessary o install the drilled pier. Depending on the
subsurtace conditions eneountered exeavation in hard rock, weathered rock or removal of
boulders and debris may be required

Dispose of ddlling spoils as directed by the Engiteer and in accordance with Section 802 of
the 2006 Standard Specifications: Drilling spoils vonsist of all material excavated includin s
water or slurry retmoved from (he excavation sither by pumping or with augers,

Construet drilled piers within the tolerances specified berein, If toleramces are cxceeded,
provide additional construction s approved by the Ensineer to bring the piers within the
tolersmces specified. Construct drilled piers such that the axis at the top of the piers is no more
than 3 inches in any direction from the specificd position. Build drilled piers within | % of the
plumb deviation for the total length of the piers. When a grade beam 15 not required at the top of
a pier. locate the top of pier elevation between 18 inches above and 6 inches above the Fmished
arade elevation. Form the top of the pier such that the conerate is smooth and level.

1T unsiable, caving or sloughing soils are anticipated or encountered, stabilize drilled pier
excavations with steel casing and/or polymer slurry. Steel caging mav be either the sectionnl
Ivpe Or one continuous cormueated or non-corruuated piece. ATl stad] casings should consist of
clean walertight stes] of ample strength to withstand handling and driving stresses and the
pressures imposed by concrete, carth or backfill. Use stee] casings with an outside diameter
equal to the speerticd pier size and a minimum wall thickness of 1/4-inch, Extract all tem porary
casings during eoncrete placement in accordance with this provision unless the Contractor
chooses (o leave the casing in place m accordance with the reguirements helow.

Any stee| caging left in place will be considered permanent casing. When installin I
permanent casing do not drill or excavate below the tip of the permanent casing al any time such
that the parmancnt casing is against undisturhed soil. The Contractor may excavate a hola with a
minimum diameter of 12 inches smaller than the specitied size of the pier i order to facilitate
permanent casing installation provided the sides of the excavation do not slough during drilling
such that the holo diameter becomes larger than the inside dizmeter of the casing, Permanent
steel casings are only allowed for full span overhead signs 23 epproved by the Engincer and
prohibited for cantilever overhead signs. Mo additional compensation will be paid for pennanent
casing. [f the Contractor chooses to use permanent steel casing, include all easing costs in the
“Overhead Footing” pay item.

It the Contractor elects to use polymier slurry to stabilize the excavation, use one of the
polymers listed in the table below:
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PRODUCT MANUFACTURER
ShurryPro EXL EB Technalogics Lid
3648 FM 1960 West

Suite 107

Houstop, TX 77068
(800) 3255237
Super Mud PDS Company
105 West Sharp Street
El Dorado, AR 71730
(8007 243-7455
Shore Pac GOV CETCO Drilling Products
CGroup
1500 West Shure Drive
Arhington Heights, TL 60004
(R00) 527-5048

Use shury in aceordance with the manufacturer’s euidelines and recommendations unless
approved otherwise by the Engineer. The Contractor should be aware that polvmer slurry might
not be appropriate for a given site. Polymer slurry should not be used for excavations in very
soft or lnose soils. If the excavation can not be stabilized with polymer siurry, the Enmincer may
require 2 gite-sperific eubeurfage inveati gation (if not done during desien) and the use nf stee]
casing. No additional time or compensation will be provided if both steel casing and polymer
slurry ere required (o siabilize the excavation,

Construct all dniled picrs such that the piers arc cast agamst undisturbed soil. 1fa larger
easing and drilled pier are required as 2 result of unetable or caving material during drilling,
backfill the excavation before removing the casing to be replaced. No additional time or
compensation will be provided for substituting a larger dismeter drilled pier in order w construc
a drilled pier cast against undistizhed soil,

Any temporary steel casing thal becomes bound or fouled during pier construction and
cannol be pracically removed may constitute a defect in the drilled pier. Improve such defectve
piers Lo the satisfaction of the Engineer by removing the concrete and calarging the drilled pier,
providing & replacement picr or other approved means. All eorrective measutes including
redesiyn as a resull of defective piers will not be cause for any claims or requests for additional
Hme 0T eompensation,

1. Bottom Cleanliness

After a drilled pier execavation is complete and immediately before conerete placement,
demonstrate aceaptable bottom cleanliness of the dnlled pier excavation to the Fngineer for
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approval if the plans indicate end besrip £ was used in the desipn, Provide ARy equipment,
personnel and assistance required for the Engineer to inspect the driljed pier exeavation. The
pler excavation hottom is considered clean i na porion of the bottom area has moge than 3
inches of sediment a5 detetmined by the Engineer,

3. Reinforeing Stegl:

Completely assemble a cace ot remforeing steel consisting of Jon gitudinal and spiral bars
and place cage in the drilled pier excavation asa unit mmediately upon completion of drilling
unless the excavation is entirely cased. If the drilled pier excavation is entirely eased down 1o
the tip, immediate placement of the reinforcing steel and the conérete is ot required,

Lifi the cage s0 racking and cage distortion does not vecur, Keep the cage plumb during
conerete placemen! operations and casing extraction. Check the position of the eage before and
after placing the eonerete,

Sccurcly crosstie the vertical and spiral reinforeement at ench interseciion with double wirc.
Support or bold down the cige 5o that the vertical displacernent duri ng eonerete placement and
Casing exraction does not cxceed 2 inches,

Do not szt the caee on the bottom of the drilled pier excavaiion, Place plastic bolsters under
each vertical reinforcing bar that are 1al] enough to xise the rebar cape off the bottom of the
drilled pier excavation a minimum of 3 inches,

[n order to ensure a orinimum of 3 inches of concrete cover and achieve concentric spacing
of the cage within the pier, tie piastic spacer wheels at five points around e CHEE PEriTEter.
Use spacer wheels that provide a minimum of 3 inches “blocking” from the culside face of the
spiral bars to the outcrmost surface of the drilled mer. Tie spacer wheels that snap tngether with
wire and allow them o rotate. UJse spacer wheels that span at least two adjacent vertical bars,
Start placing spacer wheels at the hottomn of the cage and continue up along its lenath at
maximum 1(-foot intervals. Supply additional peripheral spacer wheels at closer intervals as
peccssary or as directed by the Engineer,

4. Concrete

Begm conerete placement immediately after ins ertin £ reinforcing steel into the drilled pier
excavaiion,

L. Conerete Mix

Provide the mix desipn for drilled pier concrete for approval and, except as modified
herein, meeting the requirements of Section 1000 of the 2006 Standard Specifications.

Designate the concrete as Drilled Pier Concrete with o MINNTUM comgressive strenath
af 4500 psi at 28 days. The Contractor may use a high carly strength mix desizn gy approved
by the Engineer. Make certain the eementitions material content complies with one of the
following oplions:

* Provide a minimum cement content of 640) Ibs/yd® and a maximum cement content of
800 Ths/vd”; however, if the allali content of the cement exceeds 0.4%. reduce the
cement content by 20% and replace it with flv ash at the pate 0f 1.7 [ B of {1y ash per
LB of eament removerd,
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s IIType [P blended cement is used, uge a minimum of 665 Ihs/yd’ Tipe IP blended
cement and a maximum of 833 [batyd’ Type IP blended cement in the mix,

Limit the water-cementitions materia| mtio to amaximum 6f 045, Do not gir-gntrain
drilled pier conerele.

Produce a workable mix so that vibrating or prodding 18 not required to consulidate the
concrete. When placing the concrete, make certain the sl urmip is belween 3 and 7 inches for
dry placement of conerete or 7.and 9 inches for wet placernent of eonereate,

Use Type Tor Type II eement or Type I blended cement and either No, 57 or No, 78M
coarse aggrepate in the mix, Use an approved water-reducer, water-reducng retarder, high-
Tenge water-reducer or high-range water-reducing retarder to facilitate plecement of the
concrete 1 necessary. Do not use g stabilizing admixture as o retarder in Drilled Pier
Concrete without approval of the En gneer UJse admixtures that satisfy AASHTO M154 ancl
add admixtures at the concrete plant when the mixing water i3 mtroduced info the concrete,
Redosing of admixtures is not permitted.

Place the concrete within 2 hours after introducing the mixing water. Ensure that the
concrele lemperaire at the time of placement is 90°F or less.

h. Concrete Placement

Place concrete such that the drilled pier is a monolithic structure. Temporary casing
mzy be completely removed and conerete placement may be tempaorarily suspended when the
concrete level is within 42 to 48 inches of the ground elevation to allow for placement of
anchor holts and construction of grade beam or wings. Do not pause concrete placement if
unstable caving soils are present at the ground surface. Remove any water or slurry above
the eomerete and clean the concrete surface of &l scum and sediment to gxpose clean,
uncontaminated concrele before inserting the anchor bolts and conduit. Resume concrete
pouring within 2 hours,

D not dewater sny drilled pler excavations unless the Enpinser approves the dewaterng
and the excavation is entirely cased down to tip. Do not bezin to remove the temporary
casing until the level of concrete wathin the casing is in excess of 10 feet above the bottom of
the casing being removed, Maintain the concrete leval at least 10 fest above the bottom of
casing throughout the entire casing extraetion operation except when concrete is near the top
of the drilled mer elevation. Mamtan a sufficient head of concrete zhove the botiom of
casmng to overcome outside soil and water pressure. As the lemporary casing is withdrawr,
exercise care in maintaining an adequate level of concrete within the casing so that fluid
trapped behind the casing is displaced upward and discharged al the ground surfaee withouw
contamnating or displacing the dalled picr conerete Exerting dowmward pressure,
hammering or vibrating the temporary casing is permitted to facilitate extraction,

Keep a record of the volume of conerete placed in each drilled pier excavation and make
1t availableto the Engineer.

Adfter all the pumps have been removed from the excavation, the water inflow rate
determines the conerete placement procedure. 1f the inflow rate is less than 6 inches per hall
hour, the conercte placament is considered dry. TF the water inflow rale is greater than 6
tnches per halfhour, the conerete placement is considered wet,

Pape 67 of RO

86



NC 58 Advanced Queue Detection Warning System o
Spot Safety Project: 85 490248 e Carteret County

. Dry‘ Placement: Before placing ¢onercte, make cortain the drifled pier excavation is dry
£0 the flow of concrete completely armined the remfireing steel can be certified by visual
mspeetion. Place the concrele by free fall with 2 central drop method whire the concrele
5 chuted direelly down the center of the excovation.

*  Wet Macemnent: Maintain & static water or slurry level in the excavition hefore placing
conerete, Place concrete with a tremie or a pump in seeordance with the upplicable pEn_:;
of Sections 420-4 and 420-5 of the 2006 Standard Specifications. Use o tremie tubs or
purtip pipe made of stes] with watertight joints. Passing concrete through a hopper at the
tube etd or through side openings as the tremie s retrieved during conerets placement s
permitted. Use a discharge control to prevent concréte contamination when the tremic
tube or pump pipe s initially placed in the excavation, Extend the tremic tuhe or purmyp
pipe inte the concrete & minimum of 3 feet at all times except when the concrete is.
witially mtreduced mto the pier excavation. If the tremie tube or pump pipe pulls out of
the concrete for any reason after the initial concrete is placad, restart concrete placemient
with 2 steel-capped tremie rube or pump pipe.

Once the concrete in the excavation reaches the same elevation as the static water level,
placing concrete with the drv method is permizied. Before changing to the drv mothod of
concrete placement, remove any water o slory above the concrete and clean the eoncrate
surface of all scum and sediment 10 expose clean, uneontaminated conerete.

Vibration 1s only permitied. if needed, in the top 10 fect of the dalled pier or as
approved by the Encineer. Remove any contaminated concrete from the top of the drlled
pier and wasted conerete from the area surroumding the dnlied pier upon completion.

¢. Concrete Placement Time:

Place cancrete within the time frames specified in Table 1000-2 of the 2006 Standard
Specifications for Class AA concreie except 45 noted herein. Do not place concrete so fast as
1o trap air, water, flmds, soil or eny other deletenons matenals in the vicinity of the
retnforcing steel and the annular zone between the rebar cage and the excavation walls.
Should a delay cccur becanes of conerele delivery or other Faclors, reduce the placement tate
to'maintain some movement of the concrete. Mo mare than 45 minutes 15 allowed between
placemenis.

E. Scheduling and Restrictions

If cavang or slougling occurs, no additional compensation will be provided for additional
goncrete to [l the resulting voids.

Daring the first 16 hours after a dnlled pier has achieved 1ts initial conerete set as determined by
the Engineer, do not dnll adjacent piers. do pot insiall adjacent piles and do not allow any heavy
construction equipment loads or “excessive” vibrations to occur at any point within a 20 foot radius
of the dritled pier.

in the event that the procedures deseribed herein are performed unsatistactonly, the Engmeer
reserves e Aght fo shut down the constuction operations or reject the dniled piers. I the imteprity
of a doilled pier is in question, use core drilling, sonic or other 2pproved methods at no additional
o3t to the Department and under the dirsction of the Engineer. Dewater and backfill core drill holes
with an approved high strength grout with a minimum compressive strength of 4500 psi. Propose
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remedial measures for any defective drilled picrs and obtain approval of 2l proposals trom the
Engineer before implementation. No addition:d time or compensation will be provided for losses or
damage due to remedial work ar any investigation of drilled piers found defective ornotin
accordance with this provision or the plans.

12.4 MEASUREMENT AND PAYMENT

The work covered by this seetion to be paid for will e the actual number of cubic yards of
concrete, which has been incorporated info (he completed and accepted footing, Computing the
number of cubie yards of conerete will be done from the dimensions shown in the plans or from
revised dimensions authorized by the Engineer, calculated to the nearest 0.01 of a cubie vard. This
item also includes all costs associated with traffic control during the pouring of the concrele.

Payment will be made under
Footings for DMS-_ ST TECOIER s svcioiossantsss s sersmmmosmonasiors espaseebonmansiontssssess et sscrecs s Cubie Yards
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13. DMS DIRECT TENSION INDICATORS

13.1 GENERAL

l._Jsr: direet tension indicaiors o all ASTM A325 high stredgth bolt connections in overhead and
cantilever sign structures.

Provide dicect tension indicators that conform to these Project Speeial Provisions, the
cequiremnents of ASTM F439 and the manufacturer's recormmendations.

13.2 MATERIAL REQUIREMENTS

Use direet tension indicators whose material, manufactuning process, performanre requirsments,
workmanship and centifieation requiraments conform (o the requirements of ASTM Fus9,

For Type 3 high strength bolts, use direet tension 1ndicatars mechanically galvanized to ASTM
B695 Class 50, then with | mil of baked epoxyapplied.

For plain Type 1 high-strength bolts, use direct tension indicators that aze plan or mechanically
galvanized 10 ASTM B693 Class 50,

For galvenized Type 1 high sirength bolts, use direct tension indicators that ure mechanically
galvenized 1o ASTM B695 Class 50 only.

133 TEST DOCUMENTS

Furnish the Engineer with a copy of the manufacturer’s test report for each lot of direct tension
indicators used in the project. The manufecturer must perform these tests acoording to the
requirements of ASTM F959. Include in each test report the lot number of the indicators,
manutacturer’s name, tension load when indicators were tested, eap clearamee, nominal size, coating
thickness, dute tested, and name and location of the company that performcd the tests.

Fumish the Engineer with a copy of the manufacrurer's instructions for nstalline the direet
tension indicators before installation begins along with at least | metal feeler sanse for each 50
direct tension indicators shipped.

Use only direct tension indicators whose container lat nurnbers match the lot nursbers on the tes)
doctments.

134 REQUIRED TEST SAMPLES

Fumish the Engineer with three samples of load indicating washers from cach lot number, size
and type for departmental tests along with two of the metal fecler gages requiredd for performing the
[esls

153.5 COMSTRUCTION METIHIODS
A. Imstallation

Install the direct tension indicators in striet compliance with the manufacturer's written
insiroetions.
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[nstall the direct tension indicator under the bolt head normally. I£it i nECesiary (o install the
direct tension mdicstor under the nut, or if the bolt head must he turned, install additional hardened
washers in accordanee with the man uficturer's instructions.

Have a tensioa-indicating device on the project for determining the tension imposed on a fasterer
when the protrusions on direel tension indicator have been properly compressed,

Test three samples from each ot of direct tension indicators in the pressnce of the En EinCer
Achieve a minimumn bolt tension 5 percent preater than that required by Table 440-1 in Article
440-10 of the Standard Sperifications. Do not sihsfitute direet tension indicators for the hardened
atecl washers required with short slotted or oversized holes, but you may use them in conjunctivn
witli them.

Imitzally install the direct tension indicators to 2 spug tizht condition as specified in Secton
440-10 Parapraph (C) (3) of the Standard Specifications. After the initial tightening, fully tighten
the fasteners, as recommended By the manufacturer of the direct tension indicators, beginning at the
most ngid part of the joint and contmuing toward its Fez edges.

Usea wreach to tighten fasteners containin 2 direct tencion indicators of the type and capacity
recommiended by the manufacturer and which is elean znd lubricated. Use an ir supply and hoses
that are in good condition and provide air pressure of at least 100 psi at the wranch,

Perform eny heating of structural stecl required for comeetions in the vicinity of fasteners befare
direct tension indicators are installad.

B. Inspection

The Engineer will inspect for correct tightening of bolts by inserting a 0.005-inch thickness
fecler pauge into the openings betwsen adjaeent flattened protrosions of the direct tension indicator
The tensicn is correct when the number of spaces the gage cannot enter is equal to or greater than the
value shown in the table below.

Nomber of Spaces in Washer Number of Spaces Gage iz Refised
4 2
5 3
f 3
7 3

The gage must not be able to enter any spaces when the direer tension indicator is used under the
turned element,

Do not tighten bolts to & no visible gap condition. Eeplace bolts that have a dizect tension
mdicator with no visible gap and tighten the bolts with a direct tession indicator,

The Engineer will inspect at least 10 percent, bul no less than 2, ofthe balts in sach comnection,
using the metal feeler gages provided by the Contracter.

Ensure that the part of the fastener being restrained from rurning does not rotate during the
fightening process, therehy abrading away a portion of the direet tensinn indicatar protrusions.

Ensure that nene of the direct tension indicator protrusions ere dcodentally partially faltened
hefore installing in the structural stee) joints,
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D ot reuse direct tension indicators, If'it becornes necossary to lnosen a bolt previeusly
tensioned, discard and replace the direst tersion indicator

L3.6 MEASUREMENT AND PAYMENT
There will be no direet payment for the wark covered] by thiz section.

Payment for this work will be covered m the applicable sections of these Project Specizl
Provisions at the contract unit price for “Fuootings for DMS-  Structure ™ and will be full
compensation for all work listed above,

14. CENTRAL SOFTWARE MODIFICATIONS

141 DESCRIFTION

There 15 an existing Dedicated Workstation Computer located at the Division 2 — Traffic
Management Center with existing CCTV Camere Software (Protronix VideoPro video MEtagement
sistem software), Closed Loop Signel Sysem Software (Econolite Translink 332), D ynzmic Messace
Sign Seftware (Daktronics Vanguard DMS control seftware) that operates with existine devices
located within the Division's Boundaries. The Contractor is responsible for verifying and
idemtifying the various sofiware packages on the dedicated workstation computer. Ensure that the
DMS software and MVIVEvent Processor Software provided under this contract are supportad by
the existing computers software packages.

Ensurc that the ahove reference so fiware packages sre not compromised while uperadme the
dedicated workstation computer to integrate the new system software associated with this project.

Interface the ahove listed equipment with all necessary software and cabling required 1o provide
a complete and fullv operational system. Intearate the system such that each DMS and the A dvance
Queue Detection Waming Systems can be controlled, momiored and updated fom the TraTe
Manazement Cenler.

Work with the Division 2 — Division Traffic Engineer to make any hardware and software
modifications {ifany) to the existing Dedicated Work station Computer.

142 CONSTRUCTION METHODS

A General

Integrate the Advanced Queue Detection Waming System along with the new Dynamic Message
Signe installed under this project onto the existing Dedieated Workstation Computer. Update
software databases, link new the new devices with proper software drivers, system graphie displays.
and align new devices with the appropriate logical and physical server ports.

Ensure the operator ¢an select each DMS Controller by clicking on the {con on the Graphical
Uger Interface (GUL) or drop down memu, which will launch the sofiwire to make the connechion to
the intended DMS or the Event Processor. i
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Ensure that communications with any existing ficld devices already programmed on the.
compuier remaing operational; this includes existing CCTV Cameras, Closed Loop Signal Systens,
Dynamic Message Signs, cte. -

Provide information and assistance to the Division 2 — Division Traffic Engincer or his
desiprated liaison to aid m upd ating the system and making modifications as NECERSATY.

143 MEASUREMENT AND PAYMENT

. Payment _will he_mﬂdu under Cenfrod Sofiware Modifieations and will inelude all work assocised
W!:U‘L _mtcgrﬂimg-’adm ng the Advanced Queue Detection Werning System and DMS Software to the
existing Dedicated Weorkstation Computer and its associated sofiw are. Payment will be “Lurnp
Sum”,

Na payment will be made for any hardvare or work dssociated with ingtalling. connecting
cables, electrical cables, surge profection devices. mounting hardware, nuts, bolts, brackers. and for
integration of these devices do form a complete and fully operation system.

Pay Item Pay Unit

Central Software Mudjﬂul:iﬂns....................,.H,-.............___-,,...........Lump Som

15. DMS DOCUMENTS AND SUBMITTALS

15.1 GENERAL

"The submittals l1sted below complement requirements stated throughour these project spocal
provisions and do not replace them.

Provide all drawings on 22 x 34" sheet of paper unless approved by the Engineer otherwise,
The drawing must fill the entire sheet of paper excluding a 2" border all zround.

Supplement cach drawing by calalog cut sheets and parts list. Provids pans list in the followine
fommat:

Part Il Soiiree Part number Altermate Allernate Drescription
Louree Part mumber

15.2 DRAWINGS AND DOCUMENTS?® CERTIFICATIONS

P'rovide the tollowing drawings, documents, plans, and caleulations approved by a Professional
Engineer registered in the state of North Carolina thar bears his/her signature, seal, and date of
acreptancs

o Plans for the DMS enclosure,
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o Electrieal power distribution drawings and power consumption calculations.

153 MECHANICAL

This set of submitials meludes, bur is not limited to. material specifications, catalog cut sheets,
parts list, and fabrication drawings for DMS controlles eabinet(s), DMS enclosure, character
assemblies, and ele. Engmeering calculations must accompany drawings as needed and applicable.

154 ELECTRICAL

Thus set of submittals includes, but is not Hmited to, material specifications, catalog cut sheets,
patts list. and wiring diagrams within the DMS controller cabinet, DMS enclosure, DMS controller
cabiniet/enclosure, service entrance cabinet/panels, and ete, This st of submittals also includes
power consumption calcalations, wire and conduit size caleulations, voltage drop celculation, and
gic. The DMS electical svstem: wires. conduits, breakers. panel-boards, ete. must meat the latest
edition of NEC requirements and must be sealed and signed by a Professional Engineer registered in
the state of North Carolina

15.5 ELECTRONICS
This sct of subminals meludes, but is not limited to, material specifications, catalog cut sheets,

paris list. and schematic diagrams for all clectronics assemblies and sub-assemblies used in the
ystem.

15.6 BLOCK DIAGRAMS
A bloek disgram shall be provided for the following:

* DME System
DMS Controller Cabinet
DMS Egclosure
s  DMS Controller
* M35 [hsplay Boards
s DMS Dnver Board(s)
DMS Lighting Control Board(s)

» [nterface Board(s) _ :
e And ather system’s boards/assemblies that help in understanding, troubleshooling, wnd

repamng the system and/or system’™s components,
I5.7 LED’S

This set of submittals includes LED data/specification sheets and the LED selection procedure as
reguired by section 3.2.B.5.
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15.8 BENCH REPAIR DOCUMENTATION

Provide all schematics drawings, board layout information, equipment manuals, software, and
frmware reguired to perform beuch repair to the component level and testing of electonic
equipment and equipment cireuit boards, Failure to supply the documentation required by this
Section of the projeet special provisions shall be grounds forreiection of the submitted item due to
moomplete information. Provide schematic drawings as well as the board layout drawings that
Wentify all components in the equipment or eiicuit board includin & but not Iimited to all digital and
analog integrated circuits devices (1Cs), all discrete electronie components, transformers, relays, and
other electromc devices and components used in the circuits, Provide schematic drawings that show
pin to pin inlerconnection between components. Provide a complete parts list for each cireuit board's
components. Provide o copy of all software required 10 operate any equipment or cirewst boards for
the purposes of test or system software (0 test operation of equipment used s a system component.

15.9 PROPRIETARY PARTS

Provide 2 list of all propristary electronic component parts along with price at which the vendor
shall supply non-warranty parts for a two-vear period. Failure to su pply this required proprietary
part znd price mformation may be grounds for rejection of the submitied item due to incomplcte
mformstion. A part is considered a proprietary part i it is designed and manufactured exclusively
for a specific application and is not commereially availahle for sale to the seneral poblic. In
addidon. any ftem that is sole source (e.g available only from the vendor or fom 2 smgie known
manufacturer) is considered pruprietary and should be identified alonz with the sole source, Identify
and guote a price for parts that are no longer being manufactured and 1dentify the item as one that is
70 longsr manutactored,

i5.10 LIMITS ON USE BY NCDOT AND PROTECTION OF MANUFACTUREL'S INFORMATION

NCDOT technicians will use the shove documentation (schematies, drawings, software,
firmwarc, manuals, etc ) exclusively for the following purposes: diagnosing and performing repairs
on mal funetoning equiprent, equipment cireuit boards, and muifunenoning sysicms: operational
test of repaired equipment, circuit boards, systems; and perfomming authorized upgrades to
equipment, circuit boards, and software supplied under this contract. NCDOT technicians will not
use or copy deviees or software for any purpose other than diagnosis, repair, and testing or to
perform authonzed firmware or software upgrades,

Upen notification by the manufacturer, the Departiment agrees not to divulge any proprictary or
otherwise confidential information contained in the above required documentation. NCDOT agrees
to pratect and seeure any proprictary documeniation identified by the manufacturer as proprietary or
confidential. Upon request by the manufacturer, agrees 10 sign a binding non-diselosure agreement
with the manufacturer or other business that 15 providing documentation it considers proprietary or
otherwise confidential.

1511 MEASUREMENT AND PAYMENT
There will be no direct payment for the work covered by this section.

Payment for this work will be covered in the spphicable sections of thess project special
provisions at the contract unit price for “DMS” and will be full compensation for all work listed
above.
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L. SYSTEM SUPPORT EQUIPMENT

I6.] DESCRIPTION

Furnizh system support equipment with all necessary bardware in accordance with the plans and
specifications lo be used for emerpency restoration of the system. Comply with the provisions of
Section 1700 of the 2006 Standard Specifications.

Furnish equipment with test probes/leads, batteries (for battery aperated units), and line cords
(for AC operated units). Provide operating instristions and maintenance manuals with each item,

Prior to starting any sysiem testine. Furnish al] system support equiprnent.
A. Microwave Vehicle Deteetion Unit

Furnish a Microwave Vehicle Detection Unit identical to the tvpe installed in the field to be used
for emergency restoration of the svstemn.

B. Event Processor

Furmish an Event Processor identical to the vpe installed in the feld 1o be usad for EmeTZency
restoration of the swstem.

C. 900 MHZ Contact Closure Radio

Fumnish a 800 MHz Contactor Closure Radio identical to the type installed in the Geld to be used
for emersency restoration of the system.

0. DAS Coniroller

Fornish a DMS Controller identical 1o the 1ype installed in the field t5 be nsed for cmergency
reslomtion of the system.

162 MEASUREMENT AND PAYMENT

Furnish Micrawave Velticle Deiection Unit will be measured and paid o8 the actual number of
micTowave vehicle defection umit, fumnished and aceepted

Purnish Event Processorfs) will be measured and paid as the aciual number of Event
Processor(s), fumished and sccepted.

Furnish 900 MH=z Contact Closure Radio will be mersured and paid as the acmal number of 900
MHz contact closure radio units, furnished and accepred.

Furnigh DMS Controller will be measured and paid &s the actual nwmber of fumish TIMS
Controller units, fumished and accepted.

Payment for the above referenced items will includ e all shipping, handling, and storage fees.

Payment will be made under:
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Pay Item Pay Unit
Furnish Microwave Vehicle Detector Umlt it ek
Fornish Event O RO et e e B S s s e s
Furnish 900 MUz Contact Closure RBdin: . comaumsinimEnEaiinsisie Baek
Furnish DMS BB iy b S s e e T

17. SYSTEMS OPERATIONAL TEST AND OBSERVATION FERIOD

17.1 DESCRIPTION

Unce all hardware has been installed and the system integration is complete, perform a System
Operational Test, which fully exercices all functions of the system inciuding the MVIY's, the Event
Processor, the 900MHz Serial Radios and the 900MEz Contact Closure Radips, end the DMS signs.
Submuit for approval by the Enginesr 30 davs pricr to the date established for the Systems Test, a
test plan that outlines the testing for each pisce of equipmant as well as an overall test procedure.
which will be the Systems Test. The Engineer who, within fifieen (15) days of receipt. will cither
dpprove or indicate changes required for approval of the test plan.

Submit, as a minimem, the System Opcrational Tes: with all necessary documentation and tosts
1o satisfy the following: MVD fidld testing, Event Processor fiald testing, 900 MHZ Serial Radio and
200MHz Contact Closure Radio field testing and DMS ficld testing. Ensure that each individual
component of the system i3 working prior to conducting the final System Operational Test, which
will include interfacing the system with the DMS.

Conduct and demonsirats all DMS Si=n Testing requirements as covered by the Section Titled
“DMS Testing Reguirements™

The Contractor shall supply o Laptop or PRA loaded with the appropriate RIVE and Event
Processor setup software and DMS Softwars for uee during thistest. The laptop or PDA is not an
item 0 be provided to the Engineer. Itis only to be supphiad for testing

Demonstrate that the Evenl Processar setup software has been set up suceessfully.
Perform individual diagnostic tests of the following items:
« Remote ability to change sien messages
* Remote ability to change the predefined event(s)in the Event Processar
* Remote ability to check Event Processor data
* Each MVD capability 10 detect both directions of travel and send data to Evest Processor
* Poweroutage at Event Processar *normally closed™ contact closure fail safe condition
«  MVD detection capabilin
* Communication between MVD's and Event Processor
* Communications between the Event Processor and the DMS
* Sucoesstul dialnp connections from Central to the Event Processar and DMS SIENS
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I acldition, the feld tests will include mspection of ull cabincts, electrical scrvice, grounding
system, wire & cabling, labeling, and all other components installed for the Advanesd] Cuese
Detection Waming S ystam,

Demaonstrate that all wireless equipment has been installed properly and operates as specified in
these Project Special Provisions. Demonstrate that the communication and signal strength between
the MV and Event Processor and between the Event Processor Controller and the DMS sign arc il
98% or better. The project will not be accepted uatil the final wireless tests described have been
performed with acceptablo results.

A. Halt of Systems Operational Test

In the event that any component of the system mal functions or operates below the level speci fled
the Systems Operational Test must be halted, The Contractor will determine and correct the
prodlems, wcluding repai or replacement of equipment, at o cost to the Deparment. U pon
correction of the problems to the satisfaction of the Engineer, testing will resume.

B. 30-Day (thservation Period

Upon completion of al| project work. the successful complerion of the Syst=mn Operationz] Test
and the comrestion of all known deficiencies, including minor installation items, 2 50-day
Observation Period will commence. This Observation Period will consist of = 3day period of
normal operation without any feilures. The 30-day Observation Period will be warranted by the
peyment and performance bond. The purpose of this period is 1o ensure that 51l components of the
svstem function in accordance with these Project Specia] Provisions over zn extended leneth of ime.

Respond to system or component failures (or reporied Failures) that oceur during the 30-day
Obscrvation Perind within 48 hours. Correct said failures within 72 hours, Failures that cannol be
corrected within 72 hours will suspend the timing of the 30-day Observation Period beginning at the
time when the failure occurred.  After the cavse of such failures has been comested, timing of the 30-
day Observahion Period will resume. Failures that necessitate a redesien of any major component
will terminate the Observation Period. Once the comporents have been redesigned or replaced, the

t-Day Observation Period will be restaricd fiom zero. Failures in 2oy of the components exceading
a total of three (3) occurrences will terminate the 30-day Observation Period. Once the failures have
been corrected, the 30-day Observation Period will be restarted from zero.

All documentetion must be completed prior Lo the end of the 30-dzv Observation Pericd, The
30-day Observation Period will be considered part of the contract time. Final aceeptance will ncenr
upon the successtul completion of the 30-day Observation Period and after &1l doenmentation,
requirements have been fully satisfied.

17.2 MEASUREMENT AND PAYMENT

No sepirale payments will be made for Systems Operational Tests or Observation Period as

these will be considerad incidental to work covered elsewhere,
18, TRAINING

18.1 DESCRIPTION

Provide traimng courses covermg the operation and maintenance of the DMS Signs, MV s s
Lvert Processor bystem, and Wircless Comammnications Systems (Comtact Closure and Serial) incloded mder
this project.
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Provide department approved traiming courses covering the operation and mamntenance of (e
equipment being supplied as part of the system. Training courses shall be requirsd for both the
control center clements and field elements of the system. Provide training material to present forma
clussroom a3 well as “hands-on™ user training in the operation, maintenance, and troubleshonting of
the equipment being supplied as part of the system. Each catcgory shall consist of demenstetion
and hands-on activities, Porticulsr attention shall be given to precautions that must be observed ia
operating the equipment.

Provide department approved qualified instructors or personnel approved by the Engiteer to
conduct the traming courses.  Training Department personnel must be able to properly operate,
maintain, and roubleshoot each piece of equipment and software within the syatem,

All framing courses shall be conducled at a Contractor provided location within the fims
mutually agreed upen by the Engineer and the Contractor.  Provid training materials for up to 13
attendees. Training course shall not cxeeed 8 hours an any given day.

18.2 MATERIALS

A. General

Provide training te properly install, operate, maintain, disgnose and repair all equipment
and software associated with fhis project. Thiny (30) davs prior to commencement of the training
course, submut detailed course curricula, draft maruals, snd handouts, and resumes of the instructors
for review and approval. The Engineer may request modi fcation of the material and Tequest courses
desired by the Department.

For all training progrms, a staff of engineers, technicians, and maintenance personnel familiar
with the systerm will be the training participanis.

For each session, provide training materials {manuals, notchooks, handouts, efe.) as specified in
the Documentation Section of these Project Special Provisions.

Conduct all lriining courses at a location provided by the Contracior and approved by ihe
Engineer. Training shall be conducted in the Division 2 area, Complete all training prior io the
heginning of the System Acceptance Testing. Provide training material, mamuals, and ofher

handouts to serve not only es subject gwdance, but aiso as quick reference for use by the students,
Deliver course material in reproducible form immediarely following the course,

B. Subject Area

Provide the fraining sessions at {he required durations as listed in the Table below. A more
detatled description of the required content of each training session i3 provided in the following
sectione.

o Minimum
o Diuiration
DMSE Signs
Incladimg; | Day
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e R T T OO 7 = - 1 o
DMS troubleshooting ard repait ..., 4 Hours

Advancerd Quene Detection Waming System Including:

MY Unit

i | Day
Event Processor

Wireless Communication Systems

183 REQUIRED CONTENT AND FORMAT
A.  Equipment Training

Provide training for the above listed components and ensure the individual sessions address the
following:

* Theory of operation

s Installation

+ Operation

* Preventat:ve maintenance of cquipment

* Trouble shooting and equipment diagnostios

« Integration of equipment with field hardware, central hardware, and software
components.

184 MEASUREMENT AND PAYMENT
Training will be paid for ona Limp Sum basis.

Fayment will be full compensation for fees associated with Tahor, lecturers, travel znd lodging,
aosting facilines, manuals, handouts and reproducible materials, demoenstration and training aids,
other incidentals, atc.

Pryment will be made under:
Pay Ttem Pay Unit

Trﬂiﬂ_i]]g ------------------ E R R N A NS SRR e RN RE SRS EEE b e nm .;...[J“ﬂ]!] su"]
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STANDARD SPECIAL PROVISION
AVAILABILITY OF FUNDS — TERMINATION OF CONTRACTS

(5-20-08) z-2

General Statute 143C-6-11. (h) Highway Appropriat®hereby incorporated verbatim in this contract
as follows:

(h) Amounts Encumbered. — Transportation project apiimpns may be encumbered in the amount
of allotments made to the Department of TransportatiothbyDirector for the estimated payments for
transportation project contract work to be performetth@appropriation fiscal year. The allotments shall
be multiyear allotments and shall be based on estimateshwes and shall be subject to the maximum
contract authority contained @eneral Statutd43C-6-11(c). Payment for transportation project work
performed pursuant to contract in any fiscal year othen tih@ current fiscal year is subject to
appropriations by the General Assembly. Transportation girontracts shall contain a schedule of
estimated completion progress, and any acceleration optbggess shall be subject to the approval of
the Department of Transportation provided funds are availabhe State reserves the right to terminate
or suspend any transportation project contract, and amgpiatation project contract shall be so
terminated or suspended if funds will not be availablepfyyment of the work to be performed during
that fiscal year pursuant to the contract. In the evetgrmination of any contract, the contractor shall
be given a written notice of termination at least 60 dajerée&ompletion of scheduled work for which
funds are available. In the event of termination, thetraotor shall be paid for the work already
performed in accordance with the contract specifioatio

Payment will be made on any contract terminated pursoathiet special provision in accordance with

Article 108-13(E), of theNorth Carolina Department of Transportation Standard Specifications for
Roads and Structuredated July 1, 2006.
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STANDARD SPECIAL PROVISION

ERRATA
(7-21-09) — 2.4

Revise theStandard Specifications for Roads and Structures July 80G8I projects as follows:
Division 1

Page 1-1, replace AREA - American Railway Engineeringogission with American Railway

Engineering and Maintenance of Way Association.

Page 1-7, removel- in middle of page after INVITATION TO BID and before BORATORY.

Page 1-25, 102-16(R), move 2nd paragraph to left margin. dt & part of this subarticle, but part of the
entire article.

Division 2
Page 2-9, Subarticle 225-1(C)Y paragraph, % line, last word, add a “d” to make the word grade
becomegraded.
Page 2-15, Subarticle 226-3, 5th paragraph, first line, refiieogordin with the words.

Page 2-23, Subarticle 235-4(B)(9), at the end of the sentepdace finished greater with finishgoade.
Page 2-28, Article 260-3, First paragraph, second line, remoweattofoot.

Division 3
Page 3-13, Article 340-4, Second paragraph, change Flowable IBackfowableFill

Division 4
Page 4-29, Article 420-13(A) Description, change reference fregtidh 1082 tdArticle 1081-6.
Page 4-40 Subarticle 420-17(F) first line, change Subarticle 420-t/(B) herein.
Page 4-70, Article 442-13(B) Second sentence, change SSPCEBtodg@SPC Guidé.
Pages 4-72, 4-74, 4-76, at the top of the page, substitute the hBadiimmn 452 with Sectio4b0.
Page 4-79, at the top of the page, substitute the heading SectiortldS@etion452
Page 4-80, change 452-7 to 453t the top of the page.
Page 4-80, change Pay Iltem ___ Steel Pile Retaining WaBketoPile Retaining Walls.
Page 4-88, 462-4, Title, Replace last word Measurement lvattvordPAYMENT

Division 5

Page 5-8, Article 501-15 Measurement and Payment, delete tpardiraph that begins The quantity of
lime, measured as provided ...

Page 5-14, Article 520-11 Measurement and Payment, firstrpptagecond line, deleiell be.
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Division 6
Page 6-3, Article 600-9, 2nd Paragraph on this page, replace 8iti8-&184.

Pages 6-30 and 31, Subarticle 610-3(A)(13) Move 2 paragraphs from tgm taathe right under the
number (13).

Page 6-43, Article 610-8, 4th paragraph, remove thetffiest

Page 6-44, 2nd full paragraph; dentence, delete the firmtd and addransverse just before cross-slope
control.

Page 6-51, at the top of the page, &id-14 on the same line, and just before the heading
MAINTENANCE.

Page 6-53, Article 620-4 sixth paragraph, second line; the thatcghould bevhich.
Page 6-66, title, Replace EXISTNG wHXISTING

Page 6-66, Article 657-1, Description, first sentence, cepRS/AR (hot-poured rubber asphalt with
applied joint sealer.

Page 6-66, Article 657-2, replace PS/AR (Hot-Poured Rubber Asphiathe following:

Item Section
Hot Applied Joint Sealer 1028-2

Page 6-67, at the top of the page, substitute the heading Sectiortlf6S¢etion657.

Page 6-67, Article 657-3 Construction Methods, 2nd paragraph, eedpB@R sealant withot applied
joint sealer.

Page 6-71, 660-9(B)(1), Replace the first sentence of thgéragraph with the following:

Using the quantities shown inTable 660-1, apply asphalt material to the existing surface followed
by an application of No. 78 M or lightweight aggregate

Page 6-89; Add a period at the end of the last sentenioe lawttom of the page.

Page 6-90, Article 663-5, first paragraph, first sentencangd 500F t&0°F; third paragraph, fourth
sentence change 3250F326°F.

Division 7
Page 7-12, at the top of the page, substitute the heading Sectioitly 8@etion700.
Page 7-15, Article 710-9, 4th paragraph, last line, change 710-+0lL{RP-1D(B).

Division 8
Page 8-13, Article 808-3, 4th Paragraph, third line, refaseavation withExcavation
Page 8-35, Article 848-2, ltem: Replace Cncrete ®ihcrete
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Division 9
Page 9-2, add01-3 just before CONSTRUCTION METHODS
Division 10

Page 10-12, near bottom of page &8 before Proportioning and Mixing of Modified Compositions,
which should be bold type.

Page 10-28, at the top of the page, substitute Sectidhf@00005.

Page 10-54, Subarticle 1018-2A), First line, subst{tdjeor Il, third line, substitut¢B)(2) for II-b.
Pages 10-56, 10-58, 10-60 at the top of the page, substitute Sectionitt0$8atron1020.

Page 10-84, Table 1042-1, Class 2, Maximum, change from 23r to

Page 10-84, Article 1042-2 Testing, last sentence, replaceditiealterations with the worgycles.
Page 10-100, Table 1056-1, replace on the line for TrapezoidaSireagth:

Type 1 Type 2 Type 3 Type 4
Class A Class B Soil Stabilization
45 1b 75 1b -- -- 751b

Page 10-116, Subarticle 1070-10, first paragraph, second sentgthoejust before cold-forged sleeve.
Pages 10-136 through 10-147, at the top of the page, substitute 36¢Howith Sectiori072.

Page 10-157, Article 1077-11, first paragraph, change the refefesroeSubarticle 420-18(B) to
Subarticle 42Qt7(B).

Page 10-200, Subarticle 1080-14(B), change reference to ASTMID335
Page 10-211, at the top of the page, substitute Section 1081ewsitbr082.
Page 10-229, adtD88-6 BLANK on the line above 1088-7 TUBULAR MARKERS.
Page 10-244, adtb89-10BLANK and1089-11BLANK on the lines just above 1089-12 FLAGGER.
Page 10-272, delete Article 1098-6 in its entirety. Renumberlés 1098-7 through 1098-17 as Articles
1098-6 through 1098-16 consecutively.
Division 12
Page 12-21 Add266-2 just before the heading MATERIALS.

Division 14
Page 14-33, Article 1413-6, first paragraph, first sentemse/ihe, replace madeith paid for.
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Division 15
Page 15-2 adii500-4 just before the heading WEEKEND, NIGHT AND HOLIDAY WORK.

Page 15-4, Subarticle 1505-3(A)(2), replace the 2nd line witlioll@ving: Provide shielding or
shoring as required under Section 150 or as required elsewhere in the contract.

Page 15-5, add505-6 on the same line and just before the heading MEASUREMENT AND
PAYMENT. (Remove the period after PAYMENT.)

Page 15-6, Article 1505-6(3), deléteSection 117%nd replace it witlelsewhere in the contract

Page 15-8, add510-4 on the same line and just before the heading MEASUREMENT AND
PAYMENT.

Page 15-10, substituBLANK for CONSTRUCTION REQUIREMENTS on the same line and jus
before 1515-4.

Page 15-10, substitu@ONSTRUCTION REQUIREMENTS for General Requirements
Page 15-10, Article 1515-4, a@d) just before the bolded Fire Hydrants.
Page 15-13, Article 1520-3, 8th paragraph, pipé after diameter.

Page 15-22, add540-3 on the same line and just before the heading CONSTRUCTION
REQUIREMENTS.

Page 15-28, Replace 1550-6 METHOD OF MEASUREMENT wMlEASUREMENT AND
PAYMENT.
Division 16

Page 16-12, Subarticle 1632-1(C) % Inch hardware cloth, chhegeinimum width from 24 inches
to 48 inches.

END
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(7-21-09)

FEDERAL.:

STATE:

STANDARD SPECIAL PROVISION

MINIMUM WAGES

Z-5

The Fair Labor Standards Act provides that with ceraceptions every employer shall
pay wages at the rate of not less than SEVEN DOLLARS ANZENTY FIVE CENTS
($7.25) per hour.

The North Carolina Minimum Wage Act provides that evemployer shall pay to each
of his employees, wages at a rate of not less than SEMBN_ARS AND TWENTY
FIVE CENTS ($7.25) per hour.

The minimum wage paid to all skilled labor employed on thigtract shall be SEVEN
DOLLARS AND TWENTY FIVE CENTS ($7.25) per hour.

The minimum wage paid to all intermediate labor employedh@ dontract shall be
SEVEN DOLLARS AND TWENTY FIVE CENTS ($7.25) per hour.

The minimum wage paid to all unskilled labor on this contrsitall be SEVEN
DOLLARS AND TWENTY FIVE CENTS ($7.25) per hour.

This determination of the intent of the application of tad to the contract on this
project is the responsibility of the Contractor.

The Contractor shall have no claim against the Depattok Transportation for any changes in the
minimum wage laws, Federal or State. It is the redpiibs of the Contractor to keep fully informed of
all Federal and State Laws affecting his contract.
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Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AN D GIFT BAN CERTIFICATION

CORPORATION

The person executing the bid, on behalf of the Bidder, being ddsnswolemnly swears (or affirms) that neither he, ngr an
official, agent or employee of the bidder has entered intoagrgement, participated in any collusion, or otherwikentany
action which is in restraint of free competitive bidding @ammection with any bid or contract, and that the Bidder intemd®
the work with its own bonafide employees or subcontractatssamot bidding for the benefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under ipeo&perjury
under the laws of the United States in accordance with thermebt Certification attached, provided that the Debarment
Certification also includes any required statements comgeexceptions that are applicable.

N.C.G.S. § 133-32nd Executive Order 24 prohibit the offer to, or accepthycany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andriployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR

Full name of Corporation

Address as prequalified

Attest By
Secretary/Assistant Secretary President/Vice R¥eilissistant Vice President
Select appropriate title Select appropriate title
Print or type Signer's name Print or type Signer's name

CORPORATE SEAL

AFFIDAVIT MUST BE NOTARIZED

Subscribed and sworn to before me this the NOTARY SEAL

day of , 20

Signature of Notary Public
Of County

State of

My Commission Expires




Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AN D GIFT BAN CERTIFICATION

PARTNERSHIP

The person executing the bid, on behalf of the Bidder, beingsavdrn, solemnly swears (or affirms) that neither
he, nor any official, agent or employee of the bidderdmaered into any agreement, participated in any colusio
otherwise taken any action which is in restraintreéfcompetitive bidding in connection with any bid or cacit
and that the Bidder intends to do the work with its own fide@mployees or subcontractors and is not bidding for
the benefit of another contractor.

In addition, execution of this bid in the proper manner atmustitutes the Bidder's certification of status under

penalty of perjury under the laws of the United Statesctoralance with the Debarment Certification attached,

provided that the Debarment Certification also includeg r@quired statements concerning exceptions that are
applicable.

N.C.G.S. 8§ 133-32 and Executive Order 24 prohibit the offeortacceptance by, any State Employee of any gift
from anyone with a contract with the State, or framy person seeking to do business with the State.x&ygon

of any response in this procurement, you attest, for gotire organization and its employees or agents, thaanmou
not aware that any such gift has been offered, acceptpdomised by any employees of your organization.

SIGNATURE OF CONTRACTOR

Full Name of Partnership

Address as Prequalified

By

Signature of Witness Signature of Partner

Print or type Signer's name Print or type Signer's name

AFFIDAVIT MUST BE NOTARIZED

Subscribed and sworn to before me this the

day of 20

NOTARY SEAL

Signature of Notary Public

of County

State of

My Commission Expires:




Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AN D GIFT BAN CERTIFICATION

LIMITED LIABILITY COMPANY

The person executing the bid, on behalf of the Bidder, beingsavdrn, solemnly swears (or affirms) that neither
he, nor any official, agent or employee of the bidderdmiered into any agreement, participated in any colusio
otherwise taken any action which is in restraintreéfcompetitive bidding in connection with any bid or cacit
and that the Bidder intends to do the work with its own fide@mployees or subcontractors and is not bidding for
the benefit of another contractor.

In addition, execution of this bid in the proper manner atmustitutes the Bidder's certification of status under

penalty of perjury under the laws of the United Statesctoralance with the Debarment Certification attached,

provided that the Debarment Certification also includeg r@quired statements concerning exceptions that are
applicable.

N.C.G.S. 8§ 133-32 and Executive Order 24 prohibit the offeortacceptance by, any State Employee of any gift
from anyone with a contract with the State, or framy person seeking to do business with the State.x&ygon

of any response in this procurement, you attest, for gotire organization and its employees or agents, thaanmou
not aware that any such gift has been offered, accaptpdpmised by any employees of your organization.

SIGNATURE OF CONTRACTOR

Full Name of Firm

Address as Prequalified

Signature of Manager

Signature of Witness Individually

Print or type Signer's name Print or type Signer's Name

AFFIDAVIT MUST BE NOTARIZED
Subscribed and sworn to before me this the NOTARY SEAL

day of 20

Signature of Notary Public

of County

State of

My Commission Expires:




Contract No._WBS 42597.3.1
County Carteret

Rev. 11-5-09

EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AN D GIFT BAN CERTIFICATION

JOINT VENTURE (2) or (3)

The person executing the bid, on behalf of the Biddeing duly sworn, solemnly swears (or affirnigt neither he, nor any official, agent or
employee of the bidder has entered into any agregemarticipated in any collusion, or otherwisedalany action which is in restraint of free
competitive bidding in connection with any bid arntract, and that the Bidder intends to do the wawith its own bonafide employees or
subcontractors and is not bidding for the bendférmther contractor.

In addition, execution of this bid in the propermmar also constitutes the Bidder's certificatiorstatus under penalty of perjury under the laws
of the United States in accordance with the Debatn@ertification attached, provided that the DebamtCertification also includes any
required statements concerning exceptions thagpkcable.

N.C.G.S. § 133-32nd Executive Order 24 prohibit the offer to, oceptance by, any State Employee of any gift frotyoae with a contract
with the State, or from any person seeking to daiffess with the State. By execution of any respanghis procurement, you attest, for your
entire organization and its employees or agent, ybu are not aware that any such gift has beéareaf, accepted, or promised by any
employees of your organization.

SIGNATURE OF CONTRACTOR

Instructions: 2 Joint Venturers Fill in lines (1), (2) and (3) and execut8.Joint Venturers Fill in lines (1), (2), (3) and (4) and executé®n
Line (1), fill in the name of the Joint Venture Cpamy. On Line (2), fill in the name of one of tjfmént venturers and execute below in the
appropriate manner. On Line (3), print or type mtiagne of the other joint venturer and execute beiothe appropriate manner. On Line (4),
fill in the name of the third joint venturer, if plicable and execute below in the appropriate manne

@
Name of Joint Venture
@
Name of Contractor
Address as prequalified
Signature of Witness or Attest By Signature of €actor
Print or type Signer's name Print or type Signeame
If Corporation, affix Corporate Seal and
©)
Name of Contractor
Address as prequalified
Signature of Witness or Attest By Signature of €actor
Print or type Signer's name Print or type Signeame
If Corporation, affix Corporate Seal and
4

Name of Contractoffor 3 Joint Venture only)

Address as prequalified

Signature of Witness or Attest

By

Print or type Signer's name

If Corporation, affix Corporate Seal
NOTARY SEAL
Affidavit must be notarized for Line (2)
Subscribed and sworn to before me this
day of 20

Signature of Notary Public

of County
State of

My Commission Expires:

Signature of €actor

NOTARY SEAL
Affidamitist be notarized for Line (3)
Subscabedsworn to before me this
day of 20

Print or type Signeame

NOTARY SEAL
Affidavit must beaniaed for Line (4)
Subscribed and sveohefore me this
_ dayof 20

Signature of Notary Rubl
of County
State _of

My Commis&apires:

Signature of Notary Public
of County
State of
My Commission Expires:




Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AN D GIFT BAN CERTIFICATION

INDIVIDUAL DOING BUSINESS UNDER A FIRM NAME

The person executing the bid, on behalf of the Bidder, beingsavdrn, solemnly swears (or affirms) that neither
he, nor any official, agent or employee of the bidderdmaered into any agreement, participated in any colusio
otherwise taken any action which is in restraintreéfcompetitive bidding in connection with any bid or cacit
and that the Bidder intends to do the work with its own fid@@mployees or subcontractors and is not bidding for
the benefit of another contractor.

In addition, execution of this bid in the proper manner atsustitutes the Bidder's certification of status under

penalty of perjury under the laws of the United Statesctoralance with the Debarment Certification attached,

provided that the Debarment Certification also includeg r@quired statements concerning exceptions that are
applicable.

N.C.G.S. 8§ 133-32 and Executive Order 24 prohibit the offeortacceptance by, any State Employee of any gift
from anyone with a contract with the State, or framy person seeking to do business with the State.x&ygon

of any response in this procurement, you attest, for gotire organization and its employees or agents, thaanmou
not aware that any such gift has been offered, accaptpdpmised by any employees of your organization.

SIGNATURE OF CONTRACTOR
Name of Contractor

Individual name

Trading and doing business as

Full name of Firm

Address as Prequalified

Signature of Witness Signature of Contractor, Indiviglua

Print or type Signer's name Print or type Signer'senam

AFFIDAVIT MUST BE NOTARIZED
Subscribed and sworn to before me this the NOTARY SEAL

day of 20

Signature of Notary Public

of County

State of

My Commission Expires:




Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

EXECUTION OF BID
NON-COLLUSION AFFIDAVIT, DEBARMENT CERTIFICATION AN D GIFT BAN CERTIFICATION

INDIVIDUAL DOING BUSINESS IN HIS OWN NAME

The person executing the bid, on behalf of the Bidder, being dasns solemnly swears (or affirms) that neither he, amyr
official, agent or employee of the bidder has entered inyoagreement, participated in any collusion, or othervékert any
action which is in restraint of free competitive bidding@mnection with any bid or contract, and that the Bidder intemde
the work with its own bonafide employees or subcontractatssamot bidding for the benefit of another contractor.

In addition, execution of this bid in the proper manner alsstdotes the Bidder's certification of status under peo&perjury
under the laws of the United States in accordance with therfebt Certification attached, provided that the Debarment
Certification also includes any required statements comgpexceptions that are applicable.

N.C.G.S. § 133-32nd Executive Order 24 prohibit the offer to, or accepthycany State Employee of any gift from anyone
with a contract with the State, or from any person seekirtp business with the State. By execution of any resporthes
procurement, you attest, for your entire organization andriployees or agents, that you are not aware that angi$ubhs
been offered, accepted, or promised by any employees obsgamization.

SIGNATURE OF CONTRACTOR
Name of Contractor

Print or type Individual name

Address as Prequalified

Signature of Contractor, Individually

Print or type Signer's Name

Signature of Witness

Print or type Signer's name

AFFIDAVIT MUST BE NOTARIZED

Subscribed and sworn to before me this the NOTARY SEAL

day of 20

Signature of Notary Public

of County

State of

My Commission Expires:




Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

DEBARMENT CERTIFICATION
Conditions for certification:

1. The prequalified bidder shall provide immediate written mot@ the Department if at any
time the bidder learns that his certification was eroosewvhen he submitted his debarment
certification or explanation that is file with tlbepartment, or has become erroneous because
of changed circumstances.

2. The termscovered transaction, debarred, suspended, inekgilbbwer tier covered
transaction, participant, person, primary coverednsaction, principal, proposaknd
voluntarily excludedas used in this provision, have the meanings set out iDefiritions
and Coverage sections of the rules implementing Exec@nder 12549. A copy of the
Federal Rules requiring this certification and detailingdéénitions and coverages may be
obtained from the Contract Officer of the Department.

3. The prequalified bidder agrees by submitting this form, thawii not knowingly enter into
any lower tier covered transaction with a person whaebarred, suspended, declared
ineligible, or voluntarily excluded from participatiom NCDOT contracts, unless authorized
by the Department.

4. For Federal Aid projects, the prequalified bidder further agtieat by submitting this form
he will include the Federal-Aid Provision titl&kequired Contract Provisions Federal-Aid
Construction Contract (Form FHWA PR273) provided by the Department, without
subsequent modification, in all lower tier covered trahsas.

5. The prequalified bidder may rely upon a certification of digigant in a lower tier covered
transaction that he is not debarred, suspended, inejigibleoluntarily excluded from the
covered transaction, unless he knows that the cetidic is erroneous. The bidder may
decide the method and frequency by which he will determime algibility of his
subcontractors.

6. Nothing contained in the foregoing shall be construed to regsiablishment of a system of
records in order to render in good faith the certificatiequired by this provision. The
knowledge and information of a participant is not requiredxteed that which is normally
possessed by a prudent person in the ordinary course of sudesmgs.

7. Except as authorized in paragraph 6 herein, the Departmanterminate any contract if the
bidder knowingly enters into a lower tier covered temt®n with a person who is
suspended, debarred, ineligible, or voluntarily excludech foarticipation in this transaction,
in addition to other remedies available by the Federat@Guonent.



Contract No._WBS 42597.3.1 Rev. 11-5-09
County Carteret

DEBARMENT CERTIFICATION

The prequalified bidder certifies to the best of his knogée and belief, that he and his
principals:

a. Are not presently debarred, suspended, proposed for debardemtéred ineligible, or
voluntarily excluded from covered transactions by any Fediepartment or agency;

b. Have not within a three-year period preceding this prodmsah convicted of or had a civil
judgment rendered against them for commission of fraue @mminal offense in connection
with obtaining, attempting to obtain, or performing a pul{ieederal, State or local)
transaction or contract under a public transaction; wolabf Federal or State antitrust
statutes or commission of embezzlement, theft, fordmipery, falsification or destruction
of records; making false statements; or receiving stmieperty;

c. Are not presently indicted for or otherwise criminallyawvilly charged by a governmental
entity (Federal, State or local) with commission afy of the offenses enumerated in
paragraph b. of this certification; and

d. Have not within a three-year period preceding this propbsal one or more public
transactions (Federal, State or local) terminatedduse or default.

e. Will submit a revised Debarment Certification immed#atélhis status changes and will
show in his bid proposal an explanation for the changeaitus.

If the prequalified bidder cannot certify that he is notadedal, he shall provide an explanation
with this submittal. An explanation will not neceskaresult in denial of participation in a
contract.

Failure to submit a non-collusion affidavit and debarmeetification will result in the
prequalified bidder's bid being considered non-responsive.

D Check here if an explanation is attached to this ceatitn.



North Carolina Department of Transportation
BID FORM

WBS ELEMENT: 42597.3.1
TIP NUMBER: SS-4902AB

COUNTIES: Carteret
DESCRIPTION: Advanced Queue Detection Warning System on ® 58 Bridge over
Intracoastal Waterway

BID OPENING: March 9, 2010

ITEM | SECT |DESCRIPTION QTY |UNIT UNIT AMOUNT
PRICE BID

1 800 MOBILIZATION 1 LS

2 SP METER BASE/DISCONNECT > EA
COMBINATION PANEL

3 SP | 2" CONDUIT STUB-OUT FOR > EA
UNDERGROUND ELECTRICAL SERVICE

4 SP | DMS FEEDER CONDUCTORS, 4-WIRE 40 LE
THWN #8 AWG STRANDED COPPER

5 SP | PHONE SERVICE 3 EA

6 SP | MICROWAVE VEHICLE DETECTOR
UNIT 1 EA

7 SP | MICROWAVE VEHICLE DETECTOR 1 EA
UNIT WITH INTERNAL RADIO

8 SP | COMPOSITE POWER/SERIAL 40 LE
COMMUNICATIONS CABLE

9 SP | EVENT PROCESSOR 1 EA

10 SP [ 900 MHZ CONTACT CLOSURE RADIO 2 EA

11 SP [ 900 MHZ SERIAL RADIO 1 EA

12 SP | DMS 2 EA

13 SP | DMS-1 STRUCTURE (STEEL POST) 1 LS

14 SP | DMS-2 STRUCTURE (PEDESTAL) 1 LS

15 SP | FOOTINGS FOR DMS-1 STRUCTURE 6 CY

16 SP | FOOTINGS FOR DMS-2 STRUCTURE 8 CY

17 SP | CENTRAL SOFTWARE MODIFICATIONS 1 LS

18 SP | FURNISH MICROWAVE VEHICLE 1 EA
DETECTOR UNIT

19 SP | FURNISH EVENT PROCESSOR 1 EA

20 SP | FURNISH 900 MHZ CONTACT CLOSURE 1 EA
RADIO

21 SP | FURNISH DMS CONTROLLER 1 EA

22 SP | TRAINING 1 LS

TOTAL BID FOR PROJECT:




CONTRACTOR

ADDRESS

Federal Identification Number Contractors Livengaer
Authorized Agent Title

Signature Date
Witness Title

Signature Date

THIS SECTION TO BE COMPLETED BY NC DEPARTMENT OF TR ANSPORTATION

This bid has been reviewed in accordance with Article 103-1 of the Standard Specifications for
Roads and Structures 2006.

Reviewed by NCDOT Date
Contract Officer

Accepted by NCDOT Date
Division Engineer




